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TWK  PRESIDENT’S  PA(;E 


'riiis  copy  of  The  Wilson  Bnllelin  should  reach  you  in  March,  but,  i)ublisher’s 
(leadlines  l)einK  what  they  are,  the  President’s  Page  is  being  written  on  the 
first  day  of  the  new  year,  d'ime  and  occasion  make  it  j)roper  that  we  look  at 
what  is  ahead  for  d'he  Wilson  Ornithological  Club. 

( )ur  next  major  event  is,  of  course,  the  Thirty-second  Annual  Meeting  at 
Daveni)ort,  Iowa,  on  April  26-29.  Only  once  before,  in  1929,  has  the  Club  met 
in  Iowa,  the  meeting  of  that  year  having  been  in  Des  Moines.  Not  since  the 
.Minneapolis  meeting  of  194()  has  the  Club  assembled  on  the  banks  of  the 
.Mississippi.  'Diis  year  we  return  to  the  great  central  river  of  the  continent,  in 
good  time  to  see  some  of  the  spectacular  migration  along  the  Mississippi  fly- 
wav.  .\  full  program  of  outstanding  pai>ers,  social  events,  and  field  trips  is  al- 
ready assured. 

Plans  for  the  1952  meeting  are  well  advanced.  Subject  to  ratification  by  the 
C'lub,  this  will  be  in  late  .-Xpril  at  Gatlinburg,  Tennessee,  the  gateway  to  Great 
Smoky  Mountains  .National  Park.  The  Gatlinburg  meeting  should  have  many 
of  the  informal  features  which  were  afforded  at  Jackson’s  Mill,  West  \firginia, 
in  1950.  C'ertainly  the  Club  will  not  have  met  in  more  attractive  surroundings, 
('huck-will’s-widows  and  Sycamore  W'arblers  nest  near  the  Park  entrance.  On 
(dingman’s  Dome,  more  than  5000  feet  above  Gatlinburg,  is  the  last  south- 
eastern extension  of  the  alpine  spruce-fir  forest,  with  its  Olive-sided  Flycatchers, 
Brown  C'ree})ers,  Golden-crowned  Kinglets,  and  Winter  W'rens.  \fisitors  will 
live  with  the  unbroken  sweep  of  Mt.  Leconte,  6500  feet  high,  directly  before 
them. 

Once  again  many  of  our  younger  members  are,  or  soon  will  be,  in  the  armed 
services.  Older  Club  members  have  the  opportunity  to  repeat,  and  to  e.xpand, 
a service  which  was  so  much  appreciated  by  members  in  service  during  W'orld 
War  II.  Many  a man  in  uniform  found  pleasure  and  profit  in  his  free  time  be- 
cause some  bird  student  nearby  offered  guidance  and  transportation  in  ac- 
quainting him  with  local  ornithology.  If  you  are  in  a training  center  in  this 
country,  your  officers  urge  that  you  use  the  Club’s  facilities  for  getting  in  touch 
with  nearby  field  students.  We  will  gladly  give  you  names  and  addresses  of 
members  who  may  be  in  your  vicinity. 

During  World  \\’ar  II  it  was  a constant  surprise,  and  a source  of  gratification, 
that  so  many  members  in  service  asked  that  their  copies  of  the  Bnllelin  be  sent 
to  the  far  corners  of  the  earth  where  our  forces  were  engaged.  The  Wilson 
Bulletin  was  a tie  with  home,  and  a symbol  of  more  normal  times  and  interests. 
Once  more  we  offer  this  small  service  to  members  in  uniform.  No  matter  how 
often  your  address  may  change,  we  shall  try  to  see  that  the  continuity  of  your 
interest  in  the  Cdub  is  unbroken. 

The  ir//x(u/  Bulletin  is,  of  course,  the  Club’s  lifeline.  The  Editor  is  always 
hapj>y  to  receive  articles  and  notes  of  general  interest,  as  well  as  attractive 
and  scientifically  significant  illustrative  material.  P'or  lack  of  funds  there  awaits 
rej)roduction  in  our  pages  a magnificent  kodachrcme  by  Hal  H.  Harrison  of  a 
Wilson’s  Warbler  at  its  nest.  Perhaps  you  would  like  to  contribute  to  the 
|)ublication  in  color  of  this  highly  aj)propriate  subiect. 

In  keeping  with  the  season  as  this  is  written,  your  President  wishes  for  all  of 
you  a busy  and  productive  .New  \'ear. 


Maurice  Brooks 


MALK  HVHRII)  WARHLERS  OF  THE  GEXUS  VERMIVORA 
(For  explanation  sec  footnote  on  opposite  page) 

Painting  by  William  C.  Dilger 


THE  GENETICS  OF  THE  GOLDEN-WINGED  X BLUE- 
WINGED WARBLER  COMPLEX 

BY  KENNETH  C.  PARKES^ 

Perhaps  the  best  known  and  most  thoroughly  documented  case  of  hy- 
bridization between  species  of  wild  birds,  at  least  in  the  North  American 
avifauna,  is  that  of  the  (iolden-winged  Warbler  {Vermivora  chrysoplera)  and 
Blue-winged  Warbler  (E.  pinus).  These  two  species  seem  to  hybridize  more  or 
less  freely  wherever  their  ranges  overlap,  producing  two  general  hybrid  types 
which  were  originally  named  as  species:  the  Brewster’s  WArbler  {"'Vermivora 
leiicobronchialis'')  and  the  Lawrence’s  Warbler  (“L.  laurenceP’’).  Before  the 
hybrid  nature  of  these  two  types  was  thoroughly  established,  many  theories 
were  proposed  to  account  for  the  interrelationships  observed.  Some  of  these 
theories  seem  fantastic  to  the  modern  student.  Early  held  observations  and 
the  various  theories  were  summarized  and  synthesized  by  Faxon  in  two  ex- 
cellent monographs  (1911,  1913). 

The  purpose  of  this  paper  is  to  review  briefly  what  is  known  of  these  hybrids, 
to  discuss  a commonly  accepted  genetic  explanation  for  the  observed  inheri- 
tance of  characters,  and  to  point  out  what  shortcomings  remain  in  our  knowl- 
edge of  their  interrelationships.  Original  observations  on  the  possible  pheno- 
typical detection  of  heterozygotes  will  also  be  presented. 

The  P.xrental  Species 

The  Blue-winged  and  Golden-winged  Warblers  are  neither  strictly  sympatric 
nor  strictly  allopatric.  In  general,  the  Blue-winged  has  the  more  southern 
breeding  range,  but  there  is  a broad  strip,  roughly  through  southern  New 
England,  southern  New  York,  New  Jersey,  Pennsylvania,  Ohio,  southern 
Michigan,  northern  Illinois  and  southern  Minnesota,  where  the  ranges  of  the 
two  species  overlap.  It  is  in  these  areas,  as  would  be  expected,  that  the  hybrids 


^ The  hybrid  warl^lers  shown  in  the  color  plate  ojiposite  are,  from  top  to  bottom; 

Fi  Brewster’s  Warbler.  Genotyj)e  WwSsPj).  American  Museum  of  Natural  History 
specimen  No.  380136.  New  Haven,  Connecticut,  May  17,  1892. 

Back -cross  Brewster’s  Warbler.  Genotype  WWSSPp.  American  Museum  of  Natural 
History  specimen  No.  392172.  Bonilla,  Costa  Rica,  September  27,  1920. 

Lawrence’s  Warbler.  Genotyj^e  wwssj)]).  American  Museum  of  Natural  Histor\,-, 
L.  C.  Sanford  collection  No.  10846.  Stratfield,  Connecticut,  May  19,  1917. 

Heterozygous  Golden-winged  Warbler.  Genotype  WwSsPP.  Chicago  Natural  His- 
tory Museum  No.  148778.  New  Haven,  Connecticut,  May  11,  1900. 

Crossover-tyi^e  Golden-winged  Warbler.  Genotype  WWSsj)j).  American  Museum  of 
Natural  History  No.  506277.  Cumbre  de  Valencia,  Venezuela,  January  31,  1910. 

Crossover-type  Blue-winged  Warbler.  Genotyi)e  wwSsPP.  .American  Museum  of 
Natural  History  No.  380055.  New  Haven,  Connecticut,  May  17,  1893. 
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arc  found  most  commonly.  In  a number  of  outlyin<<  areas,  either  the  Blue- 
win^a'd  or  the  ( iolden-win^ed  is  fouivl  only  as  an  intruder,  often  recent,  into 
the  ran^a*  of  the  other  species.  In  such  areas,  the  hybrids  are  quite  sporadic 
(see  Parkes,  for  a summary  of  such  a situation  in  central  and  western 

New  ^'ork).  On  the  other  hand,  in  certain  areas  where  the  parents  are  almost 
equally  common,  the  hybrids  are  frequently  observed.  This  is  es[)ecially  true 
of  the  area  around  southern  Xew  York,  ('onnecticut  and  northern  Xew  Jersey. 
Most  of  the  hybrid  specimens  I have  e.xamined  are  from  this  general  area. 

'I'here  is  a small  amount  of  ecological  distinction  between  these  two  species 
in  the  areas  where  their  ranges  overlap,  but  the  ecological  ])references  seem  to 
overlap  just  as  do  the  ranges.  In  general,  the  (iolden-winged  Warbler  prefers 
the  higher  and  more  wooded  ])ortions  of  slopes,  the  Blue-winged  the  lower  and 
more  open.  There  is  much  local  variation,  occasionally  even  a reversal  of  the 
usual  situation.  Both  species  commonly  live  “in  clearings,  at  the  edge  of  the 
forest,  and  in  abandoned  fields,  and  it  is  probable  that  the  hybridization  is  of 
recent  date  and  caused  by  man-made  habitat  disturbances”  (Mayr,  1942:  262). 
The  theory  of  recent  origin  of  the  hybridization,  whether  or  not  assisted  by 
man,  is  given  added  sujiport  by  the  fact  that,  although  the  region  where  the 
hybrids  are  now  most  frequent  was  one  of  the  earliest  to  be  studied,  faunally, 
in  the  United  States,  the  Lawrence’s  and  Brewster’s  Warblers  were  not  de- 
scribed until  1874.  A few  earlier  sjiecimens  have  since  turned  up  in  old  col- 
lections. 

4'he  suggestion  that  \'ermiTora  chrysoplera  and  U.  pinus  be  considered  con- 
specific  has  received  little  modern  support,  even  among  the  most  ardent  of 
“lumjiing”  taxonomists.  The  two  parental  tyjies  are  too  distinct  to  warrant 
such  a step,  and  Mayr  {loc.  cil.)  has  called  our  attention  to  the  fact  that  “hy- 
bridization has  not  led  to  a blurring  of  the  border  between  the  two  species.” 

4'he  Blue-winged  and  Golden-winged  Warblers  differ  in  three  readily  per- 
ceptible major  color  characters.  These  are  (1)  the  ground  color  of  the  body 
(especially  as  regards  the  white  or  yellow  of  the  underparts),  (2)  the  presence 
or  absence  of  a black  throat-jiatch,  and  (8)  the  number  and  color  of  the  wing- 
bars.  (ienetic  speculation  seems  hitherto  to  have  been  limited  to  the  first  two 
of  these;  all  three  will  be  discussed  in  this  paper. 

M.xtixg  Behavior  of  Hybrids 

It  has  long  been  known  that  the  hybrids  were  fertile,  and  the  literature 
abounds  with  breeding  records  for  both  the  Brewster’s  and  Lawrence’s  Warblers. 
4'here  is  an  unusual  ])henomenon  connected  with  the  breeding  of  these  hybrid 
tyi)es.  In  surveying  published  breeding  records,  one  inevitably  reaches  the  con- 
clusion that  the  hybrids  do  not  breed  i)iler  sc,  but  only  back-cross  with  birds 
that  are  at  least  phenolyj)ically  (that  is,  of  the  external  appearance)  of  one  of 
the  parental  types.  Several  authors  have  remarked  upon  the  absence  of  records 
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of  hybrid-hybrid  matings  (Faxon,  1911:  71-73).  I have  been  able  to  locate  but 
two  published  references  to  matings  in  which  both  of  the  parents  are  stated  to 
have  been  hybrids.  Sutton  (1928:  206)  recorded  a nest  found  on  June  6,  1922, 
near  Hartstown,  Pennsylvania,  containing  three  heavily  incubated  eggs  and 
two  young  birds.  The  supposed  parent  birds  were  taken,  and  were  mailed  to 
Sutton  in  the  flesh  by  the  collector,  John  G.  Thomas.  Both  were  of  the  Brew- 
ster’s Warbler  type.  The  male  had  an  immaculately  white  breast,  while  the 
underparts  of  the  female  were  strongly  washed  with  yellow.  Unfortunately 
these  specimens  were  not  preserved. 

Hicks  (1929:  44)  recorded  “a  pair  of  typical  Brewster’s  AA’arblers  feeding 
young”  in  Hocking  County,  Ohio,  on  June  11-12,  1927.  In  his  later  list  of 
Ohio  birds  (1935:  168),  he  modified  this  statement  to  read  “Two  Brewster’s 
Wkirblers,  apparently  mated  and  feeding  young  . . .”  (italics  mine).  Further 
data  on  this  brood  would  undoubtedly  have  been  gathered  by  Hicks  had  he 
realized  the  unique  nature  of  the  observation. 

These  appear  to  be  the  only  recorded  matings  between  hybrid  warblers. 
While  neither  record  is  conclusive,  each  tends  to  weaken  the  concept  that  hy- 
brids mate  in  back-crosses  only.  On  the  basis  of  presently  available  data,  there 
certainly  seems  to  be  a marked  tendency  toward  back-crosses.  It  must  be  ac- 
knowledged that  over  much  of  the  range  of  the  hybrids,  availability  of  ma^s  is 
the  primary  factor.  In  a region  such  as  central  Xew  York,  where  the  Golden- 
winged is  the  dominant  species  and  the  Blue-winged  of  purely  fortuitous  oc- 
currence, a hybrid  would  be  limited  to  Golden-winged  W'arblers  in  its  choice 
of  mates.  However,  in  a well-studied  area  such  as  the  lower  Hudson  \Xlley, 
where  the  hybrids  are  of  regular  occurrence  (it  has  been  said  that  they  may  oc- 
casionally outnumber  the  parental  species  locally),  it  would  seem  that  hybrid- 
hybrid  matings  would  have  been  recorded  if  no  ])referential  factor  or  other 
reproductive  barrier  were  in  operation. 

The  best  recent  summary  of  extensive  field  observations  of  these  warblers 
is  that  of  Carter  (1944).  His  studies  would  seem  to  indicate  the  presence  of 
some  preferential  factor  in  mating,  at  least  in  this  particular  study  area.  A 
banded  individual  male  Brewster’s  Warbler  was  observed  for  six  successive 
years,  and  his  mate  and  nest  found  in  five  of  these  years.  Each  year  he  mated 
with  a female  Golden-winged  Warbler.  Carter  and  his  co-workers  were  of  the 
opinion,  based  on  banding  and  individual  variation,  that  the  female  was  a 
different  individual  each  year.  That  female  warblers  other  than  Golden-winged 
were  available  as  mates  is  indicated  by  the  fact  that  in  this  small  (about  four 
acres)  area  in  Passaic  County,  Xew  Jersey,  during  this  six-year  study,  ob- 
servations were  made  of  the  following:  a male  Lawrence’s  x female  Golden- 
winged nesting,  a male  Blue-winged  x female  Golden-winged  nesting,  four  addi- 
tional Brewster’s  Warblers,  and  two  additional  Lawrence’s  Warblers.  Young 
birds  were  raised  successfully  in  all  of  the  nestings  observed,  and  certain  birds 
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lianded  as  nestlings  returned  to  the  same  area  in  subsequent  years.  Pheno- 
t\'|)ieally,  some  of  these  younj^  birds  were  certainly  hybrids.  Therefore  there 
would  seem  to  have  been  in  the  neighborhood  an  ample  sujiply  of  hybrid  birds 
from  which  the  male  Brewster’s  W arbler  might  have  selected  a mate.  He  did 
not  do  so,  however,  nor  were  any  of  the  other  hybrids  in  the  study  area  known 
to  have  taken  hybrid  mates. 

Although  C'arter’s  observations  are,  to  my  knowledge,  the  only  published 
records  showing  the  mating  behavior  of  an  individual  hybrid  Vermivora  over  a 
number  of  years,  there  are  a number  of  instances  from  within  single  breeding 
seasons  which  supjiort  the  thesis  that  hybrids  do  not  mate  with  hybrids  even 
when  such  mates  are  available.  Faxon,  for  instance,  described  (1913:  311)  the 
situation  in  1910  in  a swamp  near  Lexington,  Massachusetts.  The  Vermivora 
poj)ulation  here  consisted  of  a mated  ])air  of  (iolden-winged  Warblers;  two 
female  Brewster’s  Warblers,  each  mated  to  a male  Golden-winged;  and  a male 
Brewster’s  Warbler  which  remained  unmated  throughout  the  season.  (It  is, 
of  course,  impossible  to  say  why  the  male  Brewster’s  Warbler  was  not  paired 
with  one  of  the  female  hybrids.)  Since  there  were  four  male  warblers  and  only 
three  females  in  the  area,  one  of  the  males  must  obviously  have  been  forced  to 
remain  unmated.  Possibly  chance  dictated  that  the  unmated  male  should  be 
the  Brewster’s;  however,  observations  of  situations  of  this  sort  are  frequent 
enough  to  warrant  the  discounting  of  chance  as  the  only  factor  involved. 

It  has  been  suggested  that  hybrid  males  may  remain  unmated  because  of  a 
low  adaptability  in  comj)eting  for  mates.  Male  Brewster’s  Warblers  are,  how- 
ever, frequently  found  mated  to  female  Golden-winged  Warblers  in  Golden- 
winged country  where  plenty  of  male  Golden-winged  competition  exists. 

Gr:xETics  of  the  Throat-patch 

One  of  the  major  color  differences  between  the  Blue-winged  and  Golden- 
winged Warblers  is  the  black  throat-patch  of  the  latter.  Correlated  with  the 
j)resence  of  this  ]>atch  is  the  broadening  of  the  black  transocular  line  of  pinus 
into  a black  mask  extending  to  the  ear  coverts  in  chrysoplera.  This  transocular 
mask  1 shall  discuss  later  in  this  paper.  The  presence  or  absence  of  the  throat- 
patch  is  believed  to  result  from  the  action  of  a single  gene. 

'I'he  first  use  of  letter  symbols  for  the  characters  involved  in  these  crosses 
seems  to  have  been  that  of  Xichols  (1908).  His  notation  has  been  employed  by 
I'axon  (191 1 ; 73)  and  more  recently  by  Pough  (1946:  153).  For  the  sake  of  con- 
venience, therefore,  Xichols’  symbols  will  be  used  in  the  remainder  of  this  j)aper. 
According  to  this  notation,  the  allele  for  the  dominant  plain  throat  of  the  Blue- 
winged Warbler  is  assigned  the  symbol  P.  The  black-throated  condition,  there- 
fore, is  represented  by  p.  A homozygous  (“j)ure”  of  many  early  authors)  Blue- 
winged Warbler  would  carry  the  genes  PP,  and  a homozygous  Golden-winged 
Warbler  pp.  4'he  first  generation  (Fi)  hybrid,  receiving  a gene  from  either 
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parent,  would  have  the  heterozygous  (“impure”)  genotype  Pp.  As  P is  domi- 
nant over  p,  this  hybrid  would  have  a plain  throat. 


The  diagram  given  by  Pough  {loc.  cit.)  ascribes  the  presence  or  absence  of 
the  throat-patch  and  the  white  or  yellow  of  the  underparts  to  the  action,  re- 
spectively, of  two  single  genes.  In  the  case  of  throat-patch  inheritance,  this 
seems  to  be  correct.  Inheritance  of  underparts  color,  however,  does  not  involve 
simple  presence-  or  absence-characters  such  as  those  determining  color  of  the 
throat-patch,  as  will  be  seen  later.  For  purposes  of  preliminary  explanation  let 
us  assume  a single  gene  to  control  underparts  color,  of  which  the  allele  W 
(white)  is  dominant  over  the  allele  w (yellow).  Thus  the  homozygous  Golden- 
winged Warbler  would  have  the  genotype  WWpp,  since  it  has  white  under- 
parts and  a black  throat-patch.  Similarly,  the  Blue-winged  W’arbler,  having 
yellow  underparts  and  a plain  throat,  would  have  the  genotype  wwPP.  The 
El  hybrid  would  have  the  genotype  WwPp,  the  new  combination  of  dominants 
thus  giving  us  a white-breasted,  plain-throated  bird.  This  is  obviously  the 
hybrid  type  known  as  Brewster’s  Warbler. 

The  Origin  of  Lawrence’s  Warbler 

Bough’s  diagram  illustrates  the  theoretical  Mendelian  ratio  in  the  Fo  gen- 
eration resulting  from  crossing  two  Fi  Brewster’s  Warblers.  Phenotypically, 
the  expected  ratio  in  the  offspring  of  such  crosses  would  be  9 Brewster’s  to  3 
Golden-winged  to  3 Blue-winged  to  1 homozygous  recessive  (wwpp)  bird.  This 
last  type  would  have  yellow  underparts  and  a black  throat-patch:  in  other 
words,  be  a Lawrence’s  Warbler. 

We  have  seen  earlier  that  the  Brewster’s  x Brewster’s  cross  illustrated  by 
Pough  represents  the  exception  in  nature.  I therefore  undertook  to  compute 
the  various  means  by  which  the  double  recessive,  Lawrence’s  W^arbler,  might 
be  recovered  by  crossing  hybrids  with  birds  of  one  or  the  other  parental  pheno- 
type. There  are  a number  of  possible  crosses  by  which  this  might  be  accom- 
plished. In  all  cases  it  must  be  assumed  that  one  or  both  parents,  although 
phenoty|)ically  of  one  of  the  parental  types,  is  actually  heterozygous  for  one 
of  the  two  characters  here  considered.  The  theoretical  proportion  of  Lawrence’s 
Warblers  in  the  offspring  of  various  crosses  is  shown  below. 


Genetics  of  Underparts  Color 


WwPp  (Fi  Brew.)  x wwPp  (helero.  Blue-wing) 
WwPp  (Fi  Brew.)  x Wwjjp  (hetero.  Golden-wing) 


Wwpp  (hetero.  Gold.-w.)  x Wwpi)  (same) 
wwPp  (hetero.  Blue-w.)  x wwPp  (same) 

Wwj)p  (hetero.  Gold.-w.)  x wwPj)  (hetero.  Blue-wing) 


wwpp  (Lawrence)  x Wwpp  (hetero.  Golden-wing) 
wwpj)  (Lawrence)  x wwPp  (hetero.  Blue-wing) 


50^  f Lawrence’s 
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'I'hc  relative  frequencies  in  nature  of  the  lirewster’s  aiKl  Lawrence’s  W arblers 
suj)j)ort  tlie  liypothesis  that  the  latter  hybrid  represents  the  homozygous  re- 
cessive. In  the  hybridization  zone  as  a whole,  the  Lawrence’s  is  much  less  com- 
mon, although  held  observations  in  a limited  area  of  heavy  interbreeding  may 
occasionally  seem  to  reverse  this  proportion.  In  many  localities,  only  the 
Brewster’s  hybrid  has  thus  far  been  recorded.  In  the  Buffalo,  Xew  York,  region, 
for  e.xample,  a small  isolated  population  of  Blue-winged  Warblers  and  a larger 
po[)ulation  of  ( iolden-winged  Warblers  have  co-e.xisted  for  many  years,  d'here 
have  been  a number  of  records  of  Brewster’s  Warliler  from  year  to  year,  cul- 
minating in  several  breeding  records  in  the  past  few  years.  With  the  subsequent 
recombination  of  characters,  the  apjiearance  in  this  area  of  the  double  recessive 
l.awrence’s  Warbler  was  to  be  anticipated.  This  anticipation  was  realized  in 
the  spring  of  1949,  when  the  first  Lawrence’s  W'arbler  was  seen  in  the  region. 

What  is  the  “Typical”  Brewster’s  W arbler? 

Throughout  the  ornithological  literature  one  finds  references  to  the  “typical” 
Brewster’s  Warbler.  Inevitably  this  adjective  is  applied  to  those  Brewster’s 
Warlilers  whose  underparts  are  immaculately  white,  without  a trace  of  yellow 
(Faxon,  1911:  58;  Forbush,  1929:  214;  Chapman,  1932:  449;  Todd,  1940:  495; 
Peterson,  1947:  188;  etc.).  The  specific  epithet  '^leucobronchialis’^  may  in 
part  be  responsible  for  this  concept  of  a white-breasted  bird  as  the  ‘typical’ 
Brewster’s  Warbler.  In  the  manuals  mention  is  usually  made  of  the  variation 
in  the  color  of  the  underparts,  as  a large  proportion  of  the  individuals,  instead 
of  being  immaculately  white  beneath,  are  quite  yellowish.  Usually  this  ‘varia- 
tion’ is  dismissed  by  calling  such  birds  “individual  variants”,  “intermediates”, 
or  “intergrades”  with  Vermivora  piuits,  or  by  employing  the  obsolete  genetical 
term  “blending  inheritance.”  With  the  possibility  in  mind  of  finding  a genetic 
theory  to  account  for  these  yellowish-breasted  individuals,  I examined  46  speci- 
mens of  Brewster’s  Warbler  (as  well  as  specimens  of  the  other  pertinent  forms 
of  \'er})iivora)  in  the  collections  of  the  Chicago  X'atural  History  Museum,  the 
.\merican  Museum  of  X4itural  History,  the  L^niversity  of  Michigan  Museum 
of  Zoology,  and  the  Imertes  Memorial  Collection  at  Cornell  F’niversity. 

It  is  my  belief  that  the  allele  W for  white  underparts  is  incompletely  domi- 
nant over  the  allele  w for  yellow.  Birds  which  are  heterozygous  (Ww)  for 
underj)arts  color,  therefore,  are  basically  white  but  actually  ])artially  yellow. 
.\11  I-'i  Brewster’s  Warblers  resulting  from  the  mating  of  homozygous  Blue- 
winged (ww)  and  (Iolden-winged  (WW)  parents  are  of  this  heterozygous  type, 
the  complete  genotype  of  which  is  WwPp.  This  genotype  may  also  be  recovered 
in  the  ofTsj)ring  of  a number  of  other  crosses. 

According  to  this  theory,  Brewster’s  Warblers  with  immaculate  white  under- 
parts must  be  homozygous  for  this  character,  and  thus  have  the  genotype 
W\\4*p.  One  cross  by  which  such  a genotype  may  be  obtained  is  that  of  an  PA 
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Brewster’s  Warbler  (W  wPp)  and  a homozygous  Golden-winged  \\’arbler 
(WWpp).  As  we  have  seen  earlier,  this  is  a frequently  observed  mating  in 
regions  of  hybridization.  One  fourth  of  the  offspring  of  such  a cross  would  be 
expected  to  be  of  the  homozygous  white-breasted  Brewster’s  type  (WW’Pp). 
One  fourth  would  be  heterozygous  yellowish-breasted  Brewster’s  similar  to  the 
El  (WwPp).  One  fourth  would  be  homozygous  Golden-winged  Warblers  like 
the  parent  (WWpp),  and  one  fourth  would  l)e  heterozygous  Golden-winged 
Warblers  (Wwpp). 

Plotting  the  expected  offspring  of  all  possible  crosses,  and  bearing  in  mind 
that  the  initial  interspeciffc  cross  would  be  expected  to  occur  most  frequently 
(in  the  range  of  the  birds  as  a whole),  we  find  that  the  yellowish-breasted  in- 
dividuals should  outnumber  the  white-breasted  ones  by  a substantial  margin. 
This  is  supported  by  published  field  observations,  and  by  museum  specimens 
examined,  of  which  9 were  white-breasted  and  M more  or  less  yellow-breasted. 

It  follows,  therefore,  that  the  typical  Brewster’s  Warbler,  if  by  “typical” 
we  mean  the  first  generation  offspring  of  a Blue-winged  and  a Golden-winged 
\\’arbler,  has  underparts  with  a definite  yellowish  tinge.  The  white-breasted 
form  represents  the  offspring  of  a later  cross,  usually  between  an  Ei  Brewster’s 
and  a Golden-winged  W’arbler. 

The  Heterozygous  Parental  Types 

If,  as  postulated  above,  the  allele  for  white  underparts  is  incompletely 
dominant,  we  should  be  able  to  detect  the  heterozygous  (W  wpp)  Golden- 
winged W’arblers,  for  we  would  expect  their  underparts  below  the  throat-patch 
to  have  a yellowish  tinge.  In  a given  museum  series  of  Golden-winged  Warblers, 
only  a small  number  of  such  individuals  would  be  ex[)ected,  for  two  reasons: 
(1)  most  specimens  usually  come  from  within  that  part  of  the  range  of  the 
species  where  no  opportunity  for  hybridization  exists,  and  (2)  such  heterozy- 
gotes cannot  appear  until  the  second  or  later  hybrid  generations.  However, 
at  least  seven  specimens  examined  fall  readily  into  this  category  (reference 
specimens:  d'  CXHM  148778,  148785.  9 CXHM  148779,  AMXH  55041). 
Carter  (1944)  mentioned  field  observations  of  several  individuals  of  this  type 
in  his  study  area  of  heavy  hybridization.  It  should  be  mentioned  here  that  in 
the  normal  first  winter  plumage  of  Vermivora  chrysoptera  the  white  under{)arts 
are  often  washed  with  yellow.  However,  as  will  be  shown  later,  these  birds  can 
usually  be  separated  from  the  heterozygotes  by  the  condition  of  the  wing-bars. 
Spring  specimens  showing  yellow  on  the  underparts  are  almost  certainly  hetero- 
zygotes. 

The  genotype  of  a heterozygous  Blue-winged  Warbler  would  be  wwP{).  Since 
the  allele  P for  ])lain  throat  is  believed  to  be  completely  dominant  over  p,  it 
follows  that  the  heterozygous  Blue-wings  would  be  externally  indistinguishable 
from  the  homozygotes.  I have  never  examined  nor  heard  of  a specimen  of 
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lUewsler’s  Warbler  or  IBue-winged  Warbler  with  a faint  or  partial  throat- 
patch,  as  might  possibly  be  expected  in  those  individuals  heterozygous  for  the 
throat-jiatch  character.  Specimens  of  (iolden-winged  and  Lawrence’s  Warblers 
in  which  the  throat-jiatch  does  not  extend  as  far  as  the  chin  represent,  not  hetero- 
zygotes for  the  throat-jiatch  character,  but  (according  to  Dwight,  1900:247) 
tirst-year  birds.  Faxon’s  held  observations  of  young  birds  (1911:  66)  conhrm 
this  j)oint. 

The  Wixg-bars 

4'here  is  a correlation,  hitherto  apparently  unrecorded,  between  the  color  of 
the  underparts  and  the  color  of  the  wing-bars,  a correlation  which  leads  me  to 
believe  that  these  two  characters  are  probably  rather  closely  linked  in  a geneti- 
cal  sense:  that  the  genes  determining  them  are  on  the  same  chromosome.  The 
pure  white  condition  of  the  underparts  seems  to  be  linked  with  the  single, 
broad,  pure  yellow  wing-bar  of  the  Golden-winged  Warbler.  Yellow  underparts, 
similarly,  are  linked  with  the  two  white  wing-bars  of  the  Blue-winged  Warbler. 
Brewster’s  Warblers  with  yellowish  on  the  underparts  show  a definite  tendency 
toward  the  latter  type  of  wing-bars.  Apparently  the  gene  for  wing-bars  is  not 
only  linked  with  that  for  underparts  color,  but  exhibits  the  same  sort  of  be- 
havior in  inheritance  in  that  one  allele  is  incompletely  dominant  over  the  other. 
I shall  designate  the  dominant  allele  for  single  yellow  wing-bar  as  S;  the  allele  for 
double  white  wing-bar  is  therefore  s.  Just  as  the  underparts  color  allele  W is 
incompletely  dominant  over  w,  so  S is  incompletely  dominant  over  s.  The  Fi 
Brewster’s  Warbler,  with  the  heterozygous  wing-bar  genotype  Ss,  has  wing- 
bars  intermediate  between  those  of  the  parent  species.  This  intermediacy  is 
usually  manifested  by  doubleness  and  whiteness  of  wing-bar,  but  the  distinctly 
yellow  tips  and  edges  of  the  white  areas  of  the  feathers  involved  create  the  gross 
ai)j)earance  of  two  pale  yellow  wing-bars.  Since  I have  postulated  that  under- 
{)arts  color  and  wing-bar  color  are  linked,  a bird  which  is  heterozygous  for  one 
of  these  characters  would  also  be  heterozygous  for  the  other.  It  would  be  ex- 
pected, therefore,  that  the  heterozygous  Golden-winged  Warblers  described 
earlier  would  have  intermediate  wing-bars,  and  such  is  indeed  the  case. 

44ie  wing-bars  of  the  Blue-winged  Y'arbler,  being  linked  with  the  recessive 
yellow  underj)arts,  should  theoretically  be  consistent.  Occasionally,  however, 
a specimen  of  this  species  is  found  to  have  yellowish  wing-bars  (reference  speci- 
men .\MX1I  95449).  4'here  is  a simple  genetic  exi)lanation  for  this.  Such  a bird 
may  have  had  as  one  j)arent  a Brewster’s  Warbler  in  whose  underparts  and 
wing-bar  chromosome  a crossover  had  taken  place.  If  the  other  parent  had  been 
a normal  Blue-winged  Warbler,  the  result  would  have  been  a bird  with  the  total 
genotyj)e  wwSsI’F:  in  other  words,  a Blue-winged  A\’arbler  with  intermediate 
wing-bars  as  described  above. 

Such  a crossover  can  also  readily  account  for  other  very  rare  combinations 


Kenneth  C. 
Parkes 


THE  VERMIVORA  COMPLEX 


13 


which  may  appear.  AMXH  506277,  for  example,  is  a typical  male  Golden-winged 
Warbler  except  that  its  wing-bars  are  of  the  intermediate  type.  Such  a bird 
could  be  the  offspring  of  a crossover  Brewster’s  Warbler  (like  that  described 
above)  and  a normal  Golden-winged  Warbler,  and  would  have  the  genotype 
WWSspp. 

Obviously  only  a small  proportion  of  all  Blue-winged  or  Golden-winged 
Warblers  is  of  mixed  ancestry,  so  the  proportion  of  individuals  with  inter- 
mediate wing-bars  in  a series  of  either  parent  from  all  over  the  range  of  the 
species  is  small.  On  the  other  hand,  all  Lawrence’s  Warblers  are  obviously  of 
mixed  descent,  so  that  a higher  proportion  of  crossover  types  should  be  found 
in  a series  of  these  hybrids.  My  observations  confirm  this:  of  17  Lawrence’s 
Warblers  examined,  13  had  the  normally  expected  Blue-winged  Warbler  type 
of  wing-bar,  and  4 were  intermediate,  indicating  a crossover  parent  (or  earlier 
ancestor). 

Genetic  Problems  for  Future  Study 

Although  I believe  the  genetic  theories  outlined  in  this  paper  to  be  basically 
correct,  some  of  them  are  admittedly  oversimple.  This  is  especially  true  of  that 
concerning  the  inheritance  of  white  versus  yellow  underparts.  The  presence  or 
absence  of  yellow  seems  to  follow  the  pattern  of  inheritance  described  quite 
closely.  As  yet,  however,  no  hypothesis  has  been  worked  out  to  account  for 
the  great  variation  which  exists  in  the  extent  of  this  yellow,  both  in  Brewster’s 
W'arblers  and  in  heterozygous  Golden- winged  W’arblers  (of  which  CXHM 
148778  probably  represents  the  extreme  development).  This  is  probably  a 
matter  of  quantitative  inheritance  based  on  the  interaction  of  several  genes, 
the  exact  number  of  which  will  perhaps  never  be  known. 

Another  variation  of  which  the  genetic  basis  is  uncertain  is  that  of  the  trans- 
ocular black  line.  In  occasional  specimens  of  Brewster’s  Warbler  (reference 
specimen  P’MMZ  73519)  this  normally  thin  line  is  expanded  until  it  approaches 
the  width  of  the  black  auricular  patch  normally  present  in  the  Golden-winged 
Warbler.  Another  case  of  linkage  may  be  involved  here,  with  one  gene  con- 
trolling the  presence  or  absence  of  the  throat-patch  and  the  other  the  presence 
or  absence  of  the  transocular  line  enlargement.  Brewster’s  and  Blue-winged 
Warblers  with  expanded  black  transocular  lines  are  so  rare,  however,  that 
linkage  must  be  particularly  close,  and  crossovers  consequently  highly  infre- 
quent. 


Correlation  Between  Genetic  4'heory  and  Field  Work 

There  is  great  need  for  intensive  field  work  in  areas  of  heavy  hybridization. 
Parent  birds  and  their  offspring  should  be  color-banded  and  followed  through 
successive  seasons.  \'ery  few  cases  in  which  the  parentage  of  a hybrid  brood 
was  unequivocally  known  and  the  brood  followed  through  the  post-juvenal 
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molt  have  liceii  rc'iiortcd.  4'lie  correlation  between  juvenal  and  later  plumages 
is  |)oorlv  known,  and  my  own  e.xperience  (Parkes,  1949)  as  well  as  that  of  Faxon 
(191 1,  1914)  and  Nichols  (in  C'arter,  1944)  indicates  that  accurate  prediction  as 
to  the  tvjie  of  plumage  into  which  a given  juvenal  will  molt  is  probably  im- 
jiossible. 

The  few  cases  of  young  liirds  of  known  jiarentage  which  have  come  to  my 
attention  all  lit  the  basic  genetic  theories  outlined  in  this  pajier.  Faxon’s  1911 
pa})er  summarized  all  such  cases  reported  to  that  date,  and  his  interi)retations 
were  essentially  correct  in  the  light  of  what  was  known  at  that  time.  He  quoted 
one  case  (p.  69)  reported  by  Heebe  (1904)  in  which  a male  laurencei  was  mated 
with  a female  pin  us.  All  six  of  the  offspring  were  described  by  Beebe  as  being 
typical  pinus.  h'axon  could  not  understand  why  these  young  birds  were  identi- 
fied as  pinus  rather  than  laivrencei.  Beebe  was  correct,  however,  as  according 
to  the  theories  outlined  here,  the  offspring  of  a mating  between  lawrencei  and 
homozygous  pitiiis  should  be  phenotypically  100%  pinus. 

SUMM.VRY 

4'he  Blue-winged  Warbler  {Vermivora  pinus)  and  the  Holden-winged  Warbler 
(F.  chrysoptera)  hybridize  over  an  extensive  area  of  eastern  North  America 
where  their  respective  ranges  overlap,  j)roducing  two  general  hybrid  types.  The 
commoner,  Brewster’s  Warbler,  is  considered  to  be  the  Fi  offspring  of  the 
original  interspecific  cross.  The  rarer,  Lawrence’s  Warbler,  is  considered  to 
represent  the  combination  of  recessive  characters.  Two  records  are  cited  of  sup- 
posed matings  between  Brewster’s  \\’arblers,  but  evidence  is  presented  to  in- 
dicate that  back-crosses  to  a parental  j)henotype  are  the  rule,  and  hybrid- 
hybrid  crosses  a rare  exception,  even  when  opportunity  for  such  matings  is 
[)resent.  d'he  modes  of  inheritance  for  the  throat  and  underparts  colors  are 
presented.  4'he  rare  Lawrence’s  \\'arbler  (recessive)  type  may  be  recovered  by 
a number  of  j)ossible  crosses  other  than  inter-hybrid  matings. 

Brewster’s  Warl)lers  with  yellowish  underparts  are  considered  to  be  mostly 
I*'i  hybrids  (j)lus  the  offspring  of  certain  later  crosses),  while  those  with  white 
under])arts  are  back-crosses  to  the  Holden-winged  ])arent  species.  The  allele 
for  white  underparts  is  considered  incom])letely  dominant  over  that  for  yellow 
underjiarts.  Heterozygous  Holden-winged  Warblers  may  l)e  detected  by  this 
means.  C'hromosomal  linkage  is  iiostulated  for  the  genes  determining  underparts 
color  and  wing-l)ar  type.  Occasional  variants  from  the  expected  character  com- 
binations are  ascribed  to  a simj)le  crossover.  Other  jiroblems  in  the  genetics  of 
these  ])irds  are  indicated,  and  the  importance  of  field  work  in  their  study  is 
emphasized. 
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HY  F.  X.  HAMKKSTROM,  JR.  AND  FRANCES  HAMERSTROM 

DFRIXCi  the  nesting  seasons  of  P)41,  1942,  and  1946  we  studied  the  food 
of  several  young  ('ooj)er's  Hawks  {Accipiter  coo  peril)  following  Erring- 
ton’s  (1942)  method  of  squeezing  stored  food  from  the  gullet.  Our  work  began 
while  the  birds  were  still  in  the  nest.  We  continued  it  by  tethering  the  hawks 
on  the  ground  during  a period  in  which  they  would  normally  have  been  dying.  We 
attached  a jess  to  each  tarsus,  fastening  the  two  jesses  with  swivels  to  one  short 
chain,  thus  obviating  trouble  with  broken  legs.  In  1946  we  studied  also  the 
food  of  two  young  Red-tailed  Hawks  {Buteo  jamaicensis)  and  one  young  Barred 
Owl  {Strix  varia),  again  tethering  the  birds  on  the  ground. 

We  did  this  work  on  the  Edwin  S.  George  Reserve,  a tract  of  about  1300 
acres  of  former  farm  land  in  southwestern  Livingston  County,  Michigan.  It  is 
owned  by  the  University  of  Michigan  and  administered  by  the  Museum  of 
Zoology  as  a field  study  area.  The  terrain  is  rough  and  morainic.  Present  cover 
types  are  about  as  follows:  ‘‘26  per  cent  mixed  hardwoods  (mainly  Querciis- 
Carya),  11  per  cent  tamarack  (Larix  laricina)  swamp,  6 per  cent  brush,  largely 
around  the  margins  of  swamps  and  bogs,  4 per  cent  bog,  7 per  cent  marsh,  and 
46  per  cent  grassland”  (O’Roke  and  Hamerstrom,  1948). 

The  area  ordinarily  supports  from  three  to  six  breeding  pairs  of  raptors  in- 
cluding, in  varying  combinations,  the  following:  Turkey  Vulture  {CalJiarles 
aura),  Cooper’s  Hawk,  Red-tailed  Hawk,  Marsh  Hawk  (Circus  cyaneus),  Great 
Horned  Owl  (Bubo  virginiamts),  Barred  Owl,  and  Long-eared  Owl  (Asio  olus). 
Some  of  these — notably  the  Turkey  \’ulture  and  Long-eared  Owl — have  nested 
much  less  often  than  the  others.  The  Cooper’s  Hawk  is  one  of  the  most  regular 
nesters.  Our  data  concerning  this  species  we  obtained  from  four  broods — two 
in  1941,  one  in  1942,  and  one  in  1946.  Two  of  the  nests  (X^os.  1 and  3)  were 
found  by  Dr.  .Arthur  E.  Staebler. 

The  general  plan  was  to  visit  the  nests  or  tethered  young  once  or  twice  daily. 
When  we  could  identify  the  gullet  contents  on  the  spot,  we  returned  the  food 
at  once.  In  most  cases,  however,  we  had  to  take  diagnostic  portions  to  the 
Museum  of  Zoology  for  comparison  with  reference  collections  there.  Several 
members  of  the  slafT  helped  with  the  more  difficult  identifications,  especially 
Drs.  Pierce  Brodkorb,  George  M.  Sutton,  Josselyn  \'an  Tyne,  William  H.  Burt, 
and  Emmet  T.  Hooper.  We  found  additional  evidence  of  what  the  hawks  were 
eating  in  such  debris  as  bones  and  feathers,  and  in  items  of  prey  which  had  not 
been  eaten.  Most  of  the  nesl-lrees  were  easy  to  climb,  but  one  (Xest  2)  required 
a little  engineering  since  we  did  not  want  to  scuff  the  bark  by  daily  use  of  climb- 
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Fig.  1.  Young  Coo[)er’s  Hawk  tethered  on  ground  near  nest.  Photographed  at  the  Edwin 
S.  George  Reserve,  near  Pinckney,  Michigan,  on  July  15,  1946,  by  Alfred  E.  Brandt  and 
George  M.  Sutton. 

ing  irons.  \\  hen  the  four  nestlings  were  about  two  weeks  old  we  fastened  a 
shallow  basket,  about  18  inches  in  diameter,  to  a rope  which  j)assed  through  a 
pulley  high  in  the  tree.  The  j)ulley  was  hung  from  a coil  spring  to  keep  the  rope 
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from  lircaking  when  the  trees  swayed  in  the  wind,  and  to  keep  enough  tension 
on  the  rojie  to  prevent  the  basket  from  swinging.  We  transferred  the  nestlings 
to  the  basket,  which  was  susjiended  about  10  feet  below  the  nest,  and  knocked 
the  nest  from  the  tree.  The  adults  accepted  the  new  ‘‘nest”  immediately  and 
even  decorated  it  with  a few  juniper  twigs.  \\’ith  this  apparatus  we  could  bring 
the  young  to  the  ground  whenever  we  wished. 

When  the  young  were  about  ready  to  become  ‘‘branchers” — i.e.,  to  climb 
about  the  nest-tree — we  tethered  them  on  the  ground  until  the  adults  began 
to  lose  interest  in  feeding  them.  When  the  young  received  so  little  from  the 
parents  that  further  study  was  not  worth-while,  we  turned  them  loose.  One 
free-dying  brood  we  helped  to  feed  for  several  days  while  they  became  accus- 
tomed to  their  new  way  of  life. 

We  were  unable  to  identify  most  of  the  food  items  which  we  took  from  the 
gullets  of  the  nestlings  during  the  first  10  days  or  so  of  their  lives,  as  the  ma- 
terial consisted  for  the  most  part  of  small  scraps  of  meat  with  little  or  no  fur, 
feathers,  or  bone  attached.  After  they  began  to  eat  larger  pieces  of  prey 
it  became  progressively  easier  to  identify  the  food.  Over  the  three  seasons 
we  examined  the  broods  of  young  hawks  a total  of  189  times.  We  found  no 
newly-brought-in  items  of  prey  on  25  of  these  visits.  The  food  recovered  from 
the  young  (gullet  contents,  debris,  and  uneaten  prey)  was  as  follows: 

Nest  1,  June  10-July  24,  1941.  Birds:  Ruffed  Grouse  (Bonasa  umhellus),  1 ad.';  Bob-white 
(CflUnus  virginianus)  (?),  1 imm.;  Ring-necked  Pheasant  (Phasianus  colchkiis'),  8 imm.; 
Killdeer  {Charadrius  vociferus),  1 age  ?;  Mourning  Dove  (Zenaidura  macroura),  2 ad.,  2 imm., 

3 nestl.;  Vellow-billed  Cuckoo  {Coccyzus  americanus),  1 ad.;  Flicker  (Colaptes  auratus),  2 
imm.,  1 age  ?;  Hairy  Woodpecker  (Dendrocopos  zdllosus),  1 ad.;  Downy  Woodpecker  (Dendro- 
copos  pubescens),  2 imm.;  Phoebe  {Sayornis  plioebe)  (?).,  1 age  ?;  Bank  Swallow  {Kiparia 
riparia),  1 imm.;  Blue  Jay  (Cyanociita  cristala),  2 ad.,  3 imm.,  2 nestl.,  1 age  ?;  White-breasted 
Nuthatch  {Sitta  carol inensis),  1 age  ?;  White-breasted  Nuthatch  (?),  1 age  ?;  Robin  (Turdus 
niigratorius), Simm.;Ce(\ar  Waxwing  (BowbycUla  cedronnn),  1 imm.,  1 age?;  Starling  (Sturnus 
vulgaris),  1 ad.,  6 imm.,  1 age  ?;  Starling  (?),  2 age  ?;  English  Sparrow  {Passer  domesticus), 

4 ad.,  4 imm.,  4 age  ?;  Imglish  Sparrow  (?),  1 imm.,  1 age  ?;  Red-wing  {Agelaius  phoeniceus), 

1 ad.,  2 imm.,  3 age  ?;  Baltimore  Oriole  {Icterus  galbula),  2 ad.,  1 age  ?;  Crackle  (Quiscalus 
quiscula),  1 imm.;  Cowbird  {Molothrus  ater),  2 imm.;  Vesper  Sparrow  (Pooeceies  gramineus), 

2 age  ?;  Vesper  Sparrow  (?),  1 age  ?;  unidentified  birds,  3 imm.,  2 nestl.,  4 age  ?.  Total  Birds: 
16  ad.,  47  imm.,  7 nestl.,  26  age  ?. 

Mammals:  Eastern  Chipmunk  (Taniias  strialus),  2 ad.,  2 imm.,  4 age  ?;  Red  Squirrel 
(Tamiasciurus  hudsonkus),  1 age  ?;  Gray  Squirrel  {Sciurus  caroUnensis),  1 imm.,  1 age  ?. 
Total  Mammals:  2 ad.,  3 imm.,  6 age  ?. 

Nest  2,  June  S-24,  1941.  Birds:  RutTed  Grouse,  2 imm.;  Ring-necked  Pheasant,  3 imm.; 
Mourning  Dove  (?),  1 nestl.;  Vellow-billed  Cuckoo,  1 ad.;  Screech  Owl  {Otus  asio),  1 ad.; 
Flicker,  3 ad.,  2 imm.,  2 age  ?;  Purple  Martin  {Prague  subis),  1 ad.;  Blue  Jay,  1 ad.,  2 imm., 

3 nestl.,  1 age  ?;  Catbird  {Dumetella  caroUnensis),  1 imm.,  1 age  ?;  Robin,  1 imm.;  Roliin  (?), 
1 age  ?;  Cedar  Wa.xwing,  1 imm.;  Cedar  Waxwing  (?),  1 imm.,  1 nestl.;  Starling,  2 imm.; 
Imglish  Sparrow,  1 ad.,  3 imm.,  4 age  ?;  Red-wing,  2 ad.,  2 imm.,  1 age  ?;  Baltimore  Ori(  le, 
1 imm.,  1 age  ?;  C'owbird,  1 imm.;  Scarlet  Tanager  {Piranga  olivacea),  2 age  ?;  Cardinal 
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(Riclimofidena  cardinalis),  1 imm.;  Towhee  (Pipilo  erythrophthalmiis),  1 ad.;  unidentified 
birds,  2 ad.,  2 imm.,  6 age  ?.  Total  Birds:  13  ad.,  25  imm.,  5 nestl.,  19  age  ?. 

Mammals:  Striped  Ground  Squirrel  {Citellus  tridecemlineatus),  1 imm.;  Eastern  Chip- 
munk, 9 age  ?;  Red  Squirrel,  1 imm.;  Fo.x  Squirrel  (Sciurus  niger),  1 imm.;  Southern  Flying 
Squirrel  (Glancomys  volans),  1 imm.;  Cottontail  {SylvHagus  jioridanus),  1 imm.;  unidentified 
sciurid,  1 imm.  Total  Mammals:  6 imm.,  9 age  ?. 

Nest  3,  June  23-Jiily  2,  1942.  Birds:  Rutted  Grouse,  1 ad.;  Ring-necked  Pheasant,  1 ad.; 
Mourning  Dove,  1 ad.,  2 imm.;  Flicker,  1 imm.;  Hairy  Woodpecker,  1 ad.;  Eastern  King- 
bird (Tyrannus  tyrannus),  1 imm.;  Cedar  Waxwing,  1 imm.;  Starling,  1 ad.,  1 imm.;  English 
Sparrow,  1 imm.,  3 age  ?;  Red-wing,  2 imm.,  1 age  ?;  Baltimore  Oriole,  2 age  ?;  unidentified 
birds,  2 age  ?.  Total  Birds:  5 ad.,  9 imm.,  8 age  ?. 

Mammals:  Striped  Ground  Squirrel,  1 age  ?;  Eastern  Chipmunk,  2 age  ?;  Bog  Lemming 
{Synaptomys  cooperi),  1 age  ?;  Meadow  Jumping  Mouse  {Zapus  Inidsonius),  1 age  ?.  Total 
Mammals:  5 age  ?. 

Nest  4,  J line  14- J lily  19,  1946.  Birds:  Flicker,  3 imm.,  1 age  ?;  Hairy  Woodpecker,  1 age 
?;  Blue  Jay,  1 imm.;  Catbird,  1 imm.;  Robin,  1 age  ?;  Robin  (?),  1 imm.;  Wood  Thrush  (Hy- 
locklila  miistelina)  (?),  1 nestl.;  Cedar  Waxwing,  1 age  ?;  Starling,  4 imm.;  Yellow- throated 
Vireo  {Vireo  flavifrcms),  1 ad.;  English  Sparrow,  1 ad.;  English  Sparrow  (?),  1 age  ?;  Meadow- 
lark (Stiirnella  magna),  1 ad.,  2 imm.,  1 age  ?;  Red-wing,  1 ad.,  2 imm.,  2 age  ?;  Red-wing 
(?),  1 imm.;  Baltimore  Oriole,  2 imm.;  Cowbird,  1 imm.;  Scarlet  Tanager,  1 ad.;  Cardinal, 

1 imm.;  Vesper  Sparrow  (?),  1 imm.;  Song  Sparrow  (Melospiza  melodia),  1 imm.;  unidentified 
birds,  1 imm.,  5 age  ?.  Total  Birds:  5 ad.,  22  imm.,  1 nestl.,  13  age  ?. 

Mammals:  Prairie  Mole  (Scalopiis  aqiiatieiis),  1 age  ?;  Eastern  Chipmunk,  1 ad.,  2 imm., 

2 age  ?;  unidentified  sciurids,  3 age  ?;  unidentified  mouse,  1 age  ?.  Total  Mammals:  1 ad., 
2 imm.,  7 age  ?. 

Near  three  of  the  nests  there  were  one  or  two  “plucking  trees”  in  which  the 
adult  hawks  repeatedly  dressed  out  their  kills.  Since  we  do  not  know  how  much 
of  this  prey  they  ate  themselves  and  how  much  they  fed  to  the  young,  we  have 
not  included  any  of  it  in  the  food  list  above.  Many  prey  species  occurred  both 
in  the  food  recovered  from  the  young  hawks  and  in  the  debris  under  plucking 
trees.  In  some  cases  we  could  be  sure  that  these  represented  different  individ- 
uals because  they  appeared  at  different  times.  There  were  three  bird  species 
that  we  found  only  among  the  plucking  tree  debris,  never  among  the  foods  of 
the  young  hawks.  Altogether,  there  were  at  least  21  plucking  tree  items  rep- 
resenting kills  not  listed  above.  These  items  were  (where  age  is  not  stated,  it 
is  not  known);  Ruffed  Grouse,  1;  Mourning  Dove,  2 ad.;  Flicker,  1 ad.;  Purple 
Martin,  1;  Tufted  Titmouse  {Pams  bicolor),  1;  Catbird,  1;  Brown  Thrasher 
{Toxostoma  rnfiim),  1;  Starling,  2 imm.;  English  Sparrow,  1 imm.  and  1 age  ?; 
Baltimore  Oriole,  1;  Cowbird,  2 ad.;  Scarlet  Tanager,  1 ad.  male;  Rose-breasted 
Grosbeak  (Pheuclicus  ludovicianus),  1 imm.;  Towhee,  1 ad.  male;  and  Cotton- 
tail, 2 imm. 

Of  the  262  individual  prey  items  among  the  foods  of  the  young  hawks,  84.4 
per  cent  were  small  to  medium-sized  birds,  and  15.6  per  cent  were  small  mam- 
mals. The  largest  items  of  prey  were  these:  Ring-necked  Pheasant,  1 ad.  fe- 
male; Ruffed  Grouse,  2 ad.;  Fo.x  Squirrel,  1 imm.;  and  Cottontail,  1 imm.  (and 
2 more  among  the  plucking  tree  debris). 
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In  ^a^neral,  I he  food  list  is  much  the  same  as  that  which  has  been  found  in 
otlier  studies  elsewliere  (see,  for  examjde,  Fisher,  1893;  Hausman,  1928;  Snyder, 
1932;  Krrinj^ton,  1933;  McAtee,  1935;  May,  1935;  Edge  and  Lumley,  1940;  and 
McDowell,  1941).  A conspicuous  difference  between  our  study  and  those  of 
others  is  that  we  found  no  domestic  ])oultry  or  ])igeons.  Insects,  amphibians, 
and  rc|)tiles  in  small  numbers  have  been  reported  in  other  studies,  and  in  one 
unusual  instance  (h'itch  ct  al.,  1946)  lizards  formed  the  greater  part  of  the 
diet.  W'e  found  only  birds  and  mammals.  It  is  possible  that  certain  kinds  of 
prev,  or  certain  size  classes,  were  not  brought  to  the  nestlings.  This  is  another 
reason  for  listing  the  plucking  tree  material  separately.  Segregating  the  data 
in  this  way  should  make  possible  a more  precise  com|)arison  of  different  studies. 

Although  predation  often  falls  heavily  upon  the  immature,  our  food  list  does 
not  show  such  a trend.  Of  155  birds  whose  age  we  could  determine,  25.1  per 
cent  were  adults,  while  74.9  per  cent  were  immatures.  At  least  8.4  per  cent  were 
nestlings.  On  the  basis  of  14  of  the  mammals,  a similar  age  ratio  occurred: 
adults,  21.4  per  cent;  immatures,  78.6  per  cent.  These  immature : adult  ratios 
are  about  what  one  would  expect  to  find  in  prey  populations  at  this  time  of 
year. 

Nine  bird  species  and  one  mammal  species  make  up  73.7  per  cent  of  the  213 
com])letely  identified  items  in  the  food  list,  although  the  total  list  is  composed 
of  30  to  33  species  of  birds  and  10  of  mammals.  In  order  of  their  occurrence 
as  prey,  the  10  species  fed  most  often  to  the  young  hawks  were:  English  Sparrow, 
Chipmunk,  Red-wing,  Starling,  Blue  Jay,  Flicker,  Ring-necked  Pheasant, 
Mourning  Dove,  Robin,  and  Baltimore  Oriole.  Six  of  these  were  found  at  all 
four  nests:  English  Sparrow,  Chipmunk,  Red-wing,  Starling,  Flicker,  and 
oriole.  Probably  others  would  have  been  added  to  these  six  if  X^est  3 had  been 
under  observation  for  a longer  time. 

At  the  three  nests  with  the  longest  span  of  data  (1,  2,  and  4),  most  of  the 
10  major  j)rey  species  were  taken  essentially  throughout  the  period  of  most 
intensive  study,  i.e.,  the  last  half  of  June  through  all  but  the  last  week  of  July. 
Up  to  July  1,  the  species  which  were  taken  in  greatest  numbers  at  these  three 
nests  were  the  Chipmunk  (12),  Red-wing  (7  -f-  1?),  English  Sparrow  (7), 
Starling  (5),  Blue  Jay  (5),  and  Flicker  (5).  These  were  the  most  abundant  species 
in  the  totals  for  the  whole  period.  All  of  them  except  the  Chipmunk  were  taken 
in  even  greater  numbers  in  July,  although  no  Blue  Jays  were  found  after  July 
1-1,  no  Flickers  after  July  18,  and  only  one  Red-wing  after  July  15.  Two  species, 
however,  were  distinctly  more  characteristic  of  July  than  of  the  whole  period: 
(a)  the  11  immature  Pheasants  were  all  taken  between  July  7 and  22  (the  one 
adult  hen,  at  Xest  3,  on  June  26);  and  (b)  all  of  the  Mourning  Doves  except 
one  (plus  1?)  were  taken  in  July.  Robins  were  taken  somewhat  more  often  in 
July  than  in  June  (7+1?  vs.  3 + 1?),  but  this  ditlerence  is  not  necessarily 
significant.  Orioles,  at  the  bottom  of  the  list  of  the  10  most  commonly  eaten 
species,  were  scattered  about  ecjually  through  June  and  July. 
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The  order  of  abundance  of  the  prey  species  poses  something  of  a problem, 
especially  in  the  case  of  the  birds.  With  the  exception  of  the  Red-wing,  not 
one  of  the  nine  bird  species  most  heavily  preyed  upon  was  among  the  most 
common  breeders  on  the  Reserve  proper.  The  English  Sparrow,  Starling,  and 
Pheasant  were  actually  among  the  least  common,  while  the  Blue  Jay,  Flicker, 
dove,  Robin,  and  oriole  were  no  more  than  moderately  common. 

Conversely,  the  most  abundant  breeding  species  were  not  represented  among 
the  food  items  in  numbers  at  all  proportional  to  their  occurrence.  Dr.  George 
Miksch  Sutton,  who  has  been  studying  the  nesting  birds  of  the  Reserve  for 
many  years,  has  been  kind  enough  to  list  for  us  the  ten  breeding  species  which 
he  found  to  be  commonest  in  the  1941-46  period.  The  first  four  are  arranged  in 
descending  order,  with  the  most  common  listed  first;  the  rest  are,  he  believes, 
certainly  among  the  first  ten,  although  they  may  not  be  listed  in  precisely  their 
order  of  abundance:  Field  Sparrow  {Spizella  pusilla),  Wood  Pewee  {C  onto  pus 
virens),  Goldfinch  {Spiuus  Iristis),  Song  Sparrow  {Melospiza  melodia),  Red- 
wing, Yellow-throat  {Geothlypis  Irichas),  Oven-bird  (Seiurus  aiirocapilliis),  Yel- 
low-t\\roa.ted  Yireo,  Indigo  Bunting  (Passerina  cyanea),  and  Least  Flycatcher 
{Empidonax  minimus).  Of  these,  only  the  Red-wing  was  among  the  first  ten 
food-species  of  the  young  hawks,  and  although  it  held  second  place  among 
birds  on  the  food  list,  it  ranked  no  higher  than  fifth  in  order  of  abundance  in 
the  summer  bird  population.  Only  one  other  of  the  commonest  summer  resi- 
dents— a single  Yellow-throated  \4reo — occurs  on  the  food  list  at  all.  Most  of 
the  commonest  summer  birds  were  rather  small,  perhaps  too  small  to  be  worth 
while  to  a Cooper’s  Hawk  at  all,  or  too  small  to  be  worth  taking  back  to  the 
nest — but  a few  were  at  least  as  large  as  the  English  Sparrow.  All  of  them  oc- 
curred in  the  kinds  of  habitat  in  which  one  or  another  of  the  major  prey  items 
were  found. 

The  very  fact  that  English  Sparrows  and  Starlings  were  so  large  a part  of 
the  food  total  is  plain  evidence  that  these  hawks  did  not  confine  their  hunting 
to  the  Reserve.  Both  species  lived  in  numbers  around  the  farm  buildings  and 
cultivated  lands  outside  the  boundary  fence.  The  closest  places  at  which  English 
Sparrows  could  be  found  in  numbers  were:  from  Xests  1 and  3,  slightly  over  a 
half  mile — immediately  outside  the  fence;  from  XTsts  2 and  4,  about  three 
quarters  of  a mile — a half  mile  beyond  the  fence,  across  pasture  and  cultivated 
land.  Starlings  were  abundant  at  the  English  Sparrow  concentrations  nearest 
to  Xests  1 and  3.  In  the  case  of  X’ests  2 and  4,  Starlings  were  closer  than  the 
English  Sparrows  by  almost  half  a mile.  Only  at  X^est  4,  however,  does  the 
Starling  figure  more  prominently  than  the  English  S|)arrow  as  an  item  of  j)rey. 
At  this  nest  only  one  English  Sparrow  was  recorded  (2.4  per  cent  of  all  birds 
recovered). 

Both  Uttendorfer  (1939)  and  Tinbergen  (1946)  have  commented  upon  a 
similar  disproportionate  occurrence  of  certain  kinds  of  prey  in  the  food  of  the 
closely  related  European  Sparrow  Hawk  {Accipiter  nisus).  Both  of  these  authors 
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emphasize  the  fact  that  Accipiler  uisus  hunts  certain  types  of  habitat  more 
often  than  others,  rather  than  all  types  at  random.  Uttendorfer  points  out  that 
in  (iermany  the  Sjiarrow  Hawk  seldom  hunts  in  the  vicinity  of  its  nest,  but 
dies  out  some  little  distance  instead.  Tinbergen  says  that  it  hunts  especially 
often  those  places  in  which  prey  si>ecies  are  most  abundant.  In  Holland  these 
places  are  most  often  around  villages  and  cultivated  fields,  but  when — as  seldom 
happens — a woodland  has  a high  jiopulation  of  small  birds,  the  Sparrow  Hawk 
hunts  there  more  often  than  is  usual  in  that  type.  Both  authors  make  clear  that 
this  habit  of  hunting  certain  habitats  or  localities  plays  a large  part  in  de- 
termining what  species  are  caught.  Uttendorfer  further  believes  that  some 
Sparrow  Hawks  show  a preference  for  certain  species  of  prey.  Tinbergen  (1946: 
194),  however,  says:  “But  it  is  not  necessary  that  there  is  a preference  for  the 
species  as  such.  On  the  contrary,  it  is  probable  that  a comparison  of  the  food 
with  the  faunae  of  those  places  that  are  hunted  over  (so  not  of  the  whole  do- 
main) would  show  that  the  different  species  are  represented  proportionally.” 
He  points  out  that  captures  are  not  strictly  proportional  to  abundance,  for 
some  species  are  more  easily  caught  than  others.  He  cites  the  House  Sparrow 
{Passer  domesticus)  as  one  of  the  more  vulnerable  species.  It  is  not  only  es- 
pecially abundant  in  the  habitat  in  which  the  Sparrow  Hawk  does  most  of  its 
hunting,  but  it  is  also  especially  liable  to  be  caught  “as  it  often  leaves  cover,  as 
it  is  always  busily  moving  about  and  probably  as  it  lives  socially  throughout 
the  year”  (p.  203).  Birds  which  are  especially  conspicuous  (brightly  colored, 
noisy,  singing  or  feeding  in  e.xposed  places),  which  are  slow  flying,  which  often 
leave  cover,  and  which  occur  in  groups  rather  than  singly,  are  apt  to  be  caught 
in  disproportionately  large  numbers.  Those  whose  habits  are  the  opposite — 
secretive,  quick,  etc. — are  apt  to  be  caught  in  disproportionately  small  numbers. 

Tinbergen’s  analysis  would  seem  to  explain  the  apparent  contradiction  in 
our  data.  Even  though  our  Cooper’s  Hawks  did  not  prey  most  extensively  on 
the  birds  that  were  most  abundant  on  the  Reserve  itself  (with  the  exception  of 
the  Red-wing),  there  were  concentrations  of  English  Sparrows  and  Starlings 
within  easy  reach  of  all  four  nests.  Blue  Jays,  Flickers,  Mourning  Doves, 
Robins,  and  orioles  did  not  live  in  great  concentrations  anywhere  in  the  neigh- 
borhood, but  they  were  all  moderately  common.  All  of  these  species  character- 
istically leave  cover  and  fly  out  into  open  stretches  for  considerable  distances; 
they  are  perhaps  more  vulnerable  for  that  reason  than  some  other  species  which 
out-rank  them  in  abundance.  It  seems  significant  that  all  the  Pheasants  were 
taken  in  1941  and  1942,  a time  of  relative  abundance  in  the  country  surrounding 
the  Reserve.  Southern  Michigan  experienced  the  almost  nation-wide  Pheasant 
decline  of  the  mid-forties,  and  we  found  no  Pheasants  among  the  Cooper’s 
Hawk’s  foods  in  1946. 

Red-tailed  Hawk  and  Barred  Owl 

Six  j)airs  of  raptors  attempted  to  nest  on  the  Reserve  in  1946 — two  pairs 
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of  Cooper’s  Hawks,  two  of  Red-tails,  one  of  Great  Horned  Owls,  and  one  of 
Barred  Owls.  We  hoped  to  make  a comparative  study  of  the  food  habits  of  all 
four  species.  However,  the  eggs  in  one  Cooper’s  Hawk  nest  were  destroyed 
during  incubation,  and  if  there  was  a second  nest  we  did  not  find  it.  The  Horned 
Owl  nest  had  but  one  young,  not  yet  able  to  fly,  when  it  was  found  by  Drs. 
Samuel  Graham  and  E.  C.  O’Roke  on  April  22.  Two  days  later  the  young  owl 
was  gone  from  the  nest,  and  the  adults  abandoned  the  nesting  woods  shortly 
thereafter.  We  think  the  nestling  was  killed.  The  two  Red-tail  nests  had  but 
one  young  each.  We  obtained  some  food  habits  data  from  each  of  these  broods, 
but  one  of  the  young  was  killed  by  a Horned  Owl  about  three  weeks  after  we 
had  tethered  it  on  the  ground.  The  Barred  Owl  nest  held  two  small  young  when 
we  found  it  June  3,  but  one  was  gone  by  the  next  day.  The  young  owl  which 
disappeared  was  far  too  small  to  have  left  the  nest  in  a normal  manner.  We 
tethered  the  remaining  one;  it  was  killed  in  late  August,  presumably  by  a Red- 
tail. 

It  is  worth  emphasizing  that  in  this  year  of  high  nesting  density — six  pairs 
of  raptors  on  1300  acres— the  success  ratio  was  very  low,  quite  apart  from  the 
disturbance  caused  by  our  studies.  Both  Red-tail  broods  numbered  only  one 
young  each,  and  we  did  not  climb  to  these  nests  until  after  the  eggs  had  hatched. 
The  Horned  Owls  were  apparently  wholly  unsuccessful,  and  we  did  not  climb 
that  tree  at  all.  The  Barred  Owls  had  only  two  young,  one  of  which  disappeared 
just  after  we  had  visited  the  nest  once.  The  successful  Cooper’s  Hawk  nest  had 
three  young  and  one  egg  which  failed  to  hatch,  while  all  the  eggs  in  the  other 
nest  were  destroyed  before  we  climbed  to  it. 

As  a matter  of  fact,  it  was  fighting  between  the  Barred  Owls  and  the  suc- 
cessful Cooper’s  Hawks  that  led  us  to  that  particular  hawk  nest  (Nest  4). 
On  the  afternoon  of  May  14  we  heard  two  adult  Barred  Owls  calling,  in  rapid 
cadence,  at  a spot  in  the  woods  about  a quarter  of  a mile  away.  Their  calls 
were  followed  at  once  by  the  chatter  of  a Cooper’s  Hawk,  apparently  at  the 
same  place.  Within  a matter  of  seconds  another  Cooper’s  Hawk  appeared  over 
the  tree-tops,  flying  rapidly  toward  the  commotion.  The  flying  hawk  dove 
vertically,  and  was  lost  to  view  behind  the  crest  of  a ridge.  Following  the  bear- 
ing given  us  by  the  stooping  hawk,  we  walked  directly  to  the  nest.  The  com- 
motion had  died  away  before  we  got  there,  and  the  owls  were  gone,  but  there 
was  still  a very  much  excited  Cooper’s  Hawk  scolding  near  the  nest.  The  Barred 
Owl  nest,  which  we  found  about  two  weeks  later,  was  only  200  yards  away. 

We  have  very  little  comparative  material.  W'e  got  59  pellets  and  one  uneaten 
prey  item  from  the  tethered  young  Barred  Owl,  over  the  period  June  4 through 
August  28.  A few  pellets  were  probably  broken  and  scattered  before  we  found 
them,  but  as  we  gathered  the  pellets  generally  every  three  to  five  days,  we  prob- 
ably got  most  of  them.  One  young  Red-tail  was  tethered  from  May  17  to  June 
6,  the  other  from  June  4 to  July  12.  We  visited  these  hawks  much  less  regularly 
than  we  did  the  Cooper’s  Hawks,  and  got  from  them  only  27  items  of  prey. 
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'Die  Barred  Owl  had  ealcn  mainly  mice  (110),  but  15  insectivores,  \3>  small 
birds,  and  12  amphibians  were  represented.  There  were  18  beetles  in  the  pel- 
lets. .\s  the  two  genera  of  liettles  which  we  could  identify  are  known  to  be 
attracted  to  carrion,  it  is  jiossible  that  the  young  owl  caught  them  rather  than 
receiving  them  from  the  adults.  4'here  were  no  crayfish  {Cambarus  s}).),  although 
Barred  Owls  commonly  eat  them,  .\mong  the  foods  of  the  Red-tails,  members 
of  the  Sciuridae  made  up  almost  half  (15)  of  the  total  number  of  items.  It  is 
of  interest  that  of  the  four  birds  recovered,  three  (Red-wing,  Blue  Jay,  and 
nicker)  were  among  the  most  important  foods  of  the  young  Cooper’s  Hawks, 
'fhere  was  one  weasel  {Muslela  sp.). 

4'he  Barred  Owl  and  Red-tail  data  are  as  follows: 

Barred  Owl  Nest,  June  4-Aiigust  28, 1946.  Birds:  Hairy  Woodpecker  (?),  1 imm.;  Crested 
Flycatcher  {Myiarchus  crinitus),  1 ad.;  White-breasted  Nuthatch,  1 age  ?;  unidentified  birds, 
2 ad.,  4 imm.,  4 age  ?.  Mammals:  Prairie  Mole,  1;  Star-nosed  Mole  iCondylura  cristata), 
2;  Shrew  (.SWc.v,  probably  5.  cinereiis),  2;  Short-tailed  Shrew  (B/urma  hrevicauda),  10;  Eastern 
Chipmunk,  1;  Southern  Flying  Squirrel,  3;  White-footed  Mouse  {PeromyscHS  sp.),  66;  Bog 
Lemming,  33;  Meadow  Vole  {Microtus  pcnnsylvanicus),  10;  Meadow  Jumping  Mouse,  1; 
unidentified  mammals,  1.  Amphibians:  12  unidentified  frogs  and/or  toads.  Snakes:  1 un- 
R|entified.  Insects:  Geotrupes  sp.,  10;  Xecropliorus  sp.,  2;  unidentified  beetles,  6. 

Red-tail  Nests,  May  17-June  6 and  June  4-July  12,  1946.  Birds:  Sora  {Porzana  Caro- 
lina), 1 age  ?;  Flicker,  1 ad.;  Blue  Jay,  1 age  ?;  Red-wing,  1 imm.  Mammals:  Prairie  Mole,  1; 
Weasel  {Mustela,  probably  M.  frenata),  1;  Striped  Ground  Squirrel,!;  Eastern  Chipmunk, 
3;  Gray  Squirrel,  3;  Fo.x  Squirrel,  6;  Meadow  Vole,  2;  Pine  Vole  (Pityniys  pinetorum),  1. 
Toad  {Bufo  americanus),  2.  Snakes:  Blue  Racer  {Coluber  constrictor),  2;  unidentified  snake 
(probably  Blue  Racer),  1. 


SUMM.ARY 

During  three  nesting  seasons  we  identihed  the  food  brought  by  the  parent 
birds  to  four  broods  of  young  Cooper’s  Hawks,  to  two  young  Red-tailed  Hawks 
(two  broods  of  one  each),  and  to  one  young  Barred  Owl  on  the  Edwin  S.  George 
Reserve,  in  southeastern  Michigan.  We  used  Errington’s  (1952)  tethering  tech- 
nique. 

Of  a total  of  262  Cooper’s  Hawk  food  items  recovered  from  the  gullets  of 
the  young  hawks,  as  not  yet  eaten  prey,  or  as  residual  debris  in  the  nests  or 
at  the  tethered  young,  84.4  per  cent  were  small  to  medium-sized  birds  and  15.6 
per  cent  were  small  mammals.  Of  155  birds  whose  age  we  could  determine,  25.1 
per  cent  were  adult  and  74.9  per  cent  immature.  At  least  8.4  per  cent  were 
nestlings.  Of  14  comparable  mammals,  21.4  per  cent  were  adult  and  78.6  per 
cent  immature. 

Nine  bird  and  one  mammal  species  constituted  75.7  per  cent  of  the  215  com- 
pletely identified  food  items  brought  to  the  young  C'ooper’s  Hawks,  although 
the  total  list  included  50  to  55  sj:>ecies  of  birds  and  10  of  mammals.  The  Chip- 
munk was  the  second  most  abundant  item  of  prey.  Three  of  the  nine  birds 
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(English  Sparrow,  Starling,  and  Red-wing)  occurred  locally  in  concentrations, 
although  the  first  two  were  decidedly  scarce  on  the  Reserve  itself.  Five  charac- 
teristically leave  cover  and  fly  out  across  the  open  (Blue  Jay,  Flicker,  Mourning 
Dove,  Robin,  and  Baltimore  Oriole).  All  of  these  eight  species  were  moderately 
common  in  the  neighborhood,  although  only  one  (Red-wing)  was  among  the 
most  abundant  of  the  Reserve’s  nesting  birds.  The  ninth  (Ring-necked  Pheas- 
ant) was  represented  only  in  1941  and  1942,  a time  of  relative  abundance  in 
the  farmlands  surrounding  the  Reserve,  and  not  at  all  in  1946,  a time  of  scarcity. 

The  food  brought  the  two  young  Red-tailed  Hawks  and  one  young  Barred 
Owl  was  largely  small  mammals  plus  a few  birds,  amphibians,  snakes  and  in- 
sects. 
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THK  COWHIRI)  AND  CERTAIN  HOST  SPECIES 
IN  MICHIGAN 


BY  ANDREW  J.  BERGER 

ALTHOUCiH  attention  has  been  directed  recently  to  the  problem  of 
clutch  size  in  the  genus  Molothrus  (Davis,  1942;  Preston,  1948;  Nice, 
1949),  little  has  been  written  on  the  length  of  the  breeding  season  of  the  best 
known  species  of  the  group,  the  Cowbird  {Molothrus  ater).  Hann  (1937;  206) 
tabulated  dates  on  which  he  found  Cowbird  eggs  in  Oven-bird  (Seiurus  auro- 
capillus)  nests  over  a three-year  period  in  southern  Michigan.  His  earliest  date 
for  a Cowbird  egg  was  May  20,  his  latest  July  6.  Walkinshaw  (1949:  83)  pre- 
sented data  on  25  Cowbird  eggs  apparently  laid  by  one  female  between  May  15 
and  July  20  in  southern  Michigan.  Norris  (1947:  86)  tabulated  dates  for  Cow- 
bird laying  over  a two-year  period  near  Butler,  Pennsylvania.  The  first  eggs 
were  laid  on  April  27  and  April  10,  the  last  on  June  25  and  July  12  in  1944 
and  1945  respectively.  In  her  study  of  the  Song  Sparrow  {Melospiza  fnelodia) 
in  Ohio,  Nice  (1937 : 155)  found  that  the  average  date  for  the  first  Cowbird  egg 
was  April  25. 

From  April  1,  1946  through  September  30,  1949  (except  for  the  periods  June 
20  to  September  1,  1946,  and  June  22  to  August  15,  1947)  I studied  the  Cowbird 
in  Washtenaw  County,  Michigan.  During  these  four  breeding  seasons  I ob- 
served the  nests^  of  72  species  of  birds.  Twenty  of  these  were  Cowbird-parasit- 
ized,  and  evidence  pointed  strongly  toward  parasitization  of  two  additional 
species. 

I knew  to  the  exact  one-  or  two-day  period  the  laying  date  of  34  Cowbird 
eggs.  Sufficient  data  were  available  on  119  additional  eggs  to  permit  my  estimat- 
ing the  date  of  laying.  Table  1 presents  the  laying  dates  of  these  153  eggs. 

Table  2,  which  follows  the  treatment  of  Norris  (1947),  indicates  the  degree 
of  j)arasitism  of  the  several  host  species  and  the  success  of  the  Cowbird  eggs 
laid  in  these  nests. 

One  obvious  factor  determining  the  degree  of  parasitism  is  the  relationship 
of  the  Cowbird’s  breeding  season  to  that  of  the  host  species.  Pertinent  data  con- 
cerning the  breeding  season  of  certain  host  species  and  the  relative  success  of 
parasitized  and  non-parasitized  nests  are  given  below.  These  data  supplement 
those  presented  in  Table  2. 

^Several  colleagues  showed  me  nests  they  had  found:  David  Delzell,  three  of  the  Phoebe 
{Sayornis  phoebe);  Charles  C.  Carpenter,  three  of  the  Song  Sparrow  and  one  of  the  Gold- 
finch (Spinus  Iristis);  P.  H.  Hofslund,  two  (parasitized)  of  the  Red-wing  (Agelaius  phoenkeus) 
and  one  each  of  the  Song  Sparrow  and  Vellow-hreasted  Chat  {Icteria  virens)]  X.  S.  Potter 
III,  one  of  the  chat;  and  H.  H.  TordolT,  one  of  the  Field  Sparrow  (Spizella  pusilla). 
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TABLE  1 

COWBIRD  EGG-LAYIXG  DaTES  IX  SOUTHERX  MiCHIGAX 


1946 

1947 

1948 

1949 

1946 

1947 

1948 

April  21 

1 

June  9 

! 

22 

10 
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23 

11 
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24 

12 
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25 
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13 
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2 
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4 

2 

1 
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4 
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8 

2 

26  ! 
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28  1 

1 

11 

1 

29 

12 

1 

1 
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1 

13 

2 

July  1 
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14 

1 

1 

2 

1 

15 

1 

1 

1 3 

3 ; 

16 

1 

2 
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4 

17 

I 

4 

2 

! 2 

5 
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1 

1 

i 
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' 
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3 
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1 
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1 
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TABLE  2 

Degrke  of  Parasitism  and  Cowbird  Success 


Species 

Total 

nests 

Parasitized 

nests 

Nests  with 

Cow- 

bird 

eggs 

laid 

Cowbird  I 

eggs 

hatched 

Cowbird 

young 

Hedged 

1 

2 

3 

4 

5 

Cowbird 

eggs 

Phoebe 

15 

1 

: 3 

1 

1 

_ 

— 

8 

5 

5 

.\lder  Flvcatcher 

37 

3(8.1%) 

2 

1 

— 

— 

— 

4 

1 

1 

Catbird 

71 

1(1.4%) 

1 

— 

— 

— 

2 

0 

0 

Wood  4'hrush 

7 

1(14.3%) 

- 

1 

— 

— 

— 

2 

0 

0 

Red-eved  Vireo 

1 

Uioo%) 

— 

— 

1 

— 

4* 

0 

0 

Oven-bird 

2 

2(100%) 

— 

1 

1 

— 

— 

5 

0 

0 

\'ellow  Warbler , 

44 

18(40.9%) 

9 

3 

6 

— 

— 

33 

3 

2 

\’ellow-throat 

1 

1(100%) 

1 

— 

— 

— 

1 

0 

0 

Yellow-breasted  Chat.  . 

3 

1(33.3%) 

1 

— 

— 

— 

— 

1 

0 

0 

Red-wing 

99 

3(5.0%) 

5 

— 

— 

— 

— 

5 

1 

0 

Cardinal i 

22 

10(45.4%) 

3 

5 

2 

— 

— 

19 

4 

4 

Rose  lireasted  Grosbeak 

2 

1(30.0%) 

1 

— 

— 

— 

— 

1 

0 

0 

Indigo  Bunting 

9 

3(55.5%) 

3 

1 

— 

1 

— 

9 

4 

4 

Goldfinch | 

70 

2(2.8%) 

1 1 

— 

1 

— 

— 

4 

0 

0 

Red-eyed  Towhee 

6 

2(33.3%) 

1 1 

1 

— 

— 

— 

3 

1 

0 

X’esper  Sjiarrow 

6 

2(33.3%) 

|2 

— 

— 

— 

— 

2 

2 

0 

Chipjiing  Sparrow , 

8 

5(62.5%) 

' 3 

2 

— 

— 

— 

7 

1 

1 

Field  Sjiarrow 

33 

6(18.1%) 

5 

1 

— 

— 

7 

2 

1 

Swamj)  Sjiarrow 

5 

4(80.0%) 

1 3 

1 

— 

— 

3t 

"j 

Song  Sparrow 

59 

37(62.7%) 

10 

17 

4 

4 

2 

82 

36 

25 

Totals 

500 

112(22.4%) 

53 

36 

15 

6 

2 

204 

60(40.6%) 

43(21.9%) 

* Three  eggs  removed  from  nest  by  author;  not  used  in  computing  percent  hatched 
and  fledged. 

t Xone  of  the  Swamp  Sparrow  nests  was  re-visited;  these  five  eggs  not  used  in  conijiut- 
ing  jiercent  hatched  and  fledged. 

Sayornis  plioebe.  All  but  two  of  the  15  Phoebe  nests  were  found  between  April  14  and  May 
31;  with  one  exception  (a  re-nesting),  nests  found  after  May  15  contained  young.  The  latest 
nest,  found  July  4,  contained  six  young  Phoebes  which  would  not  remain  in  the  nest  after 
being  banded.  Xine  non-parasitized  nests  containing  38  eggs  fledged  34  \’oung.  Four  para- 
sitized nests,  known  to  contain  at  least  18  host  and  seven  Cowbird  eggs,  fledged  three  Phoebes 
and  five  Cowbirds,  Cowbird  interference  caused  the  desertion  of  one  nest. 

Em pidonax  traUlii.  The  nesting  of  the  Alder  Flycatcher  at  Ann  Arbor  has  been  reported 
on  by  Berger  and  Hofslund  (1950).  Of  37  nests  found  in  a two-year  period,  three  were  para- 
sitized, and  one  Cowbird  was  fledged  from  the  four  eggs  laid. 

Eremophila  alpestris.  In  southern  Michigan,  first  nests  of  the  Horned  Lark  are  built  before 
the  beginning  of  the  Cowbird’s  breeding  season.  X’ine  nests  found  between  March  19  and 
.\pril  24  were  not  jiarasitized.  Ten  young  larks  were  fledged  from  24  eggs  (eight  nests). 

I offer  this  evidence  of  Cowbird  parasitism:  On  June  20,  1948,  I heard  a fledgling  Cowbird 
giving  its  food  call  from  the  remains  of  a 1947  Robin  {Turd us  migrator ius)  nest  near  the  L’ni- 
versity  Hospital.  This  Cowbird  was  being  attended  by  a male  lark.  I tethered  the  Cowbird 
on  the  ground,  and  the  lark  fed  it  for  the  next  five  days.  The  Cowbird  got  loose  on  June  26, 
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but  I caught  it  two  days  later,  and  placed  it  in  a Potter  trap;  within  five  minutes  the  lark 
entered  the  trap.  The  Cowbird  was  kept  in  captivity  until  May  27,  1949,  at  which  time  it 
(a  male)  was  released.  Moore  (1947:  39)  rej)orted  a “horned  lark  feeding  an  almost  independ- 
ent Cowbird”  at  the  Chicago  airport  on  June  20,  1946. 

Diimetella  carolinensis.  Only  one  of  71  Catbird  nests  was  known  to  be  parasitized:  a nest 
containing  four  host  and  two  Cowbird  eggs,  found  May  28,  1949.  A Catbird  was  inculcating. 
On  May  30  the  two  Cowbird  eggs  were  gone,  but  the  four  host  eggs  were  still  there.  The 
nest  contained  two  recently  hatched  young  and  two  pijcped  Catbird  eggs  on  June  8. 

On  May  29,  1948,  I placed  a Cowbird  egg  in  a Catbird  nest  containing  two  Catbird  eggs. 
The  Cowbird  egg  was  gone  when  I visited  the  nest  two  days  later  and  there  were  three  Cat- 
bird eggs.  Three  Catbirds  were  fledged  from  this  nest. 

On  May  17,  1949,  I placed  a Cowbird  egg  in  a nest  containing  five  Catbird  eggs  and  with 
binoculars  retreated  to  cover  40  paces  off.  Within  three  minutes,  both  Catbirds  returned  to 
the  nest.  One  Catbird  hopped  to  the  ground  below  the  nest  with  the  Cowbird  egg  in  its  bill, 
then  flew  to  a low  branch  about  30  feet  from  the  nest.  I was  unable  to  find  any  trace  of  this 

egg. 

Friedmann  and  others  have  mentioned  the  removal  by  Catbirds  of  foreign  eggs  from 
their  nests.  I believe  that  the  Catbird  is  a more  common  host  to  the  Cowbird  in  southern 
Michigan  than  is  generally  assumed,  and  that  the  reason  so  few  cases  of  parasitism  have  been 
observed  is  that  Cowbirds  lay  very  early  in  the  morning  (Hann,  1939:  201)  and  Catbirds 
usually  remove  the  eggs  immediately  on  discovering  them. 

Hylocichla  mustelina.  Six  Wood  Thrush  nests  were  found  between  May  26  and  June  10, 
the  seventh  nest  (under  construction)  on  July  11.  From  seven  nests  containing  a total  of 
24  host  and  two  Cowbird  eggs,  ten  thrushes  and  no  Cowbirds  were  fledged.  The  six  non- 
parasitized  nests  were  in  the  University  Arboretum,  where  the  Cowbird  population  was 
high. 

Vireo  olivacens.  I found  only  one  Red-eyed  Vireo  nest  because  I spent  very  little  time  in 
that  species’  habitat.  A nest  found  under  construction  on  May  25,  1948,  contained  a Cow- 
bird egg  the  following  day.  This  egg  I removed.  On  May  27  I removed  another  Cowbird 
egg.  I saw  the  vireo  on  the  nest  for  the  first  time  on  May  28;  the  nest  contained  one  egg 
that  day,  a Cowbird’s.  On  May  29  the  nest  still  held  one  Cowbird  egg,  which  I removed. 
On  May  31  the  nest  contained  two  vireo  eggs,  and  I saw  the  vireo  on  the  nest  (with  the  two 
host  eggs)  daily  until  June  7.  On  that  date,  one  Cowbird  and  one  vireo  egg  were  in  the  nest. 
The  vireo  incubated  these  two  eggs  uncil  June  14.  On  June  15  only  the  Cowbird  egg  was  in 
the  nest  and  the  vireo  deserted  the  following  day. 

Dendroica  petechia.  I found  Yellow  Warbler  nests  under  construction  from  May  11  to 
June  4.  Although  13  of  the  44  nests  were  observed  only  once,  I saw  Cowbird  eggs  or  young 
in  40.9  percent  of  the  total.  Eleven  parasitized  nests  (containing  21  Cowbird  eggs)  were 
deserted.  Xine  additional  Cowbird  eggs  were  buried  under  lining  but  the  nests  were  not 
deserted.  Hicks  (1934:  386)  found  42  percent  (62  nests)  of  146  nests  parasitized  in  Ohio. 

Icterus  galbula.  I did  not  inspect  the  contents  of  any  Baltimore  Oriole  nest.  On  June  22, 
1948,  however,  I observed  a female  oriole  feeding  a recently  fledged  Cowbird  about  40  feet 
from  the  oriole’s  nest.  The  female  oriole  was  the  only  bird  to  give  alarm  notes  when  I j)icked 
up  the  Cowbird,  although  a pair  of  Song  Sparrows  had  a nest  15  yards  away.  I tethered  the 
Cowbird  and  for  three  days  the  female  oriole  fed  it  and  at  least  two  orioles  still  in  the  nest. 
The  orioles  left  the  nest  on  June  25. 

Ricinnordena  cardinalis.  My  earliest  date  for  a Cardinal  nest  was  May  1 (three  Cardinal 
eggs),  my  latest  August  6 (three  fresh  Cardinal  eggs).  Seven  parasitized  nests  containing  at 
least  11  host  and  13  Cowbird  eggs  fledged  no  Cardinals  and  only  two  Cowbirds.  This  high 
mortality  appears  to  be  due  to  the  tendency  of  the  Cardinal  to  desert  when  Cowbird  eggs 
are  laid  in  its  nest.  Mortality  of  non-i)arasitized  nests,  also,  was  high:  nine  such  nests,  con- 
taining a minimum  of  21  eggs,  fledged  only  four  young. 
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Ptisscrimi  cyancti.  My  earliest  date  for  an  Indigo  Hunting  nest  was  May  26  (two  eggs), 
niy  latest  .\ugust  24  (two  young).  From  eight  eggs  in  four  non-parasitized  nests,  six  huntings 
were  Hedged.  Five  j)arasitized  nests  containing  seven  host  and  ten  Cowbird  eggs  fledged  two 
huntings  and  four  C'owhirds. 

Spinus  Iristis.  (ioldflnch  nests  with  fresh  eggs  were  found  from  June  12  to  .\ugust  3\. 
Of  70  nests  observed  only  two  were  {parasitized.  I have  reported  on  these  in  detail  (Berger, 
1648). 

Spizella  piisilla.  I'he  breeding  season  of  the  Field  Sjiarrow  extended  from  the  first  week 
of  .May  through  .August.  First  nests  were  found  on  May  5,  6,  and  7 in  1946,  1948,  and  1949 
res|)ectively.  Late  nests  (each  with  three  sparrow  eggs)  were  found  .August  7 and  20,  1949. 
Thirteen  non-parasitized  nests  containing  47  eggs  fledged  31  (65.99c)  young.  Five  parasitized 
nests  containing  six  Cowbird  anti  16  hcst  eggs  flerlged  one  Cowbird  and  three  sparrows.  I 
also  observed  Field  Sparrows  feeding  \ oung  Cowbirds  out  of  the  nest  on  June  15  and  .August 
8,  1948. 

Melospizd  melodia.  I found  four  nests  [3,  4,  4 (one  Cowbird),  5 eggs]  of  the  Song  Sparrow' 
on  .April  21,  1946.  This  was  my  earliest  date  for  a Song  Sparrow  nest  and  also  my  earliest 
date  for  a Cowbird  egg.  During  the  four  years,  13  nests  were  found  between  .April  21  and  30; 
33  nests  in  -May;  six  in  June;  five  in  July;  two  in  .August.  In  18  non-parasitized  nests,  69 
eggs  were  laid,  31  eggs  hatched,  and  28  (40.5%)  young  fledged.  Twenty-eight  jmrasitized 
nests  (92  host  and  68  Cowbird  eggs)  fledged  18  (19.5%)  Song  Sparrows  and  16  (23.5%) 
Cowbirds.  I observed  Song  Sparrows  feeding  young  Cowbirds  out  of  the  nest  on  the  follow- 
ing dates:  May  24  and  31  and  June  10,  1948,  and  May  22  and  31,  1949. 

Hicks  (1934;  386)  found  34  percent  (135)  of  398  Song  Sparrow  nests  parasit- 
ized in  Ohio.  Nice  (1937:  159)  reported  parasitization  of  43.9  percent  of  223 
Ohio  nests  observed  by  her  over  a seven-year  period,  although  the  yearly  per- 
centage varied  from  24.6  to  77.7.  Norris  (1947:  90)  found  11  (40.7%)  of  27 
Pennsylvania  nests  parasitized. 

Hann  (1937:  202)  reported  that  Cowbird  eggs  usually  were  laid  in  Oven-bird 
nests  during  the  laying  period  of  that  host;  “E.xtreme  cases,  however,  were  three 
days  before  the  first  Oven-bird’s  egg  \yas  laid,  and  three  days  after  incubation 
began.”  Friedmann  (1929:  186)  stressed  the  coincidence  of  Cowbird-host  laying 
periods  when  he  said  that  “a  Cowbird  has  been  known  to  lay  an  egg  in  a nest  of 
an  Indigo  Bunting,  containing  young.  This  was  a very  e.xceptional  case  and 
was  doubtless  a last  resort  in  an  emergency.”  Norris  (1947:  100)  called  atten- 
tion to  the  fact,  however,  that  some  Cowbird  eggs  are  laid  so  long  after  host 
incubation  has  begun  that  they  do  not  hatch. 

.•\  C'owbird  egg  was  laid  before  the  first  host  egg  in  five  nests  which  I observed 
(Phoebe,  Red-eyed  \4reo.  Cardinal  and  two  Song  Sparrow).  None  of  these  nests 
was  deserted  as  a result  of  this  early  parasitization.  Two  Alder  Flycatcher,  one 
Red-wing,  two  Oven-i)ird,  and  three  Yellow  Y’arbler  nests,  however,  were 
deserted  ai)])arently  as  a result  of  early  parasitization. 

C'owbird  egg  was  laid  in  a Red-eyed  Towhee  {Pipilo  erythrophthaJmiis) 
nest  after  the  four  host  eggs  had  been  incubated  at  least  one  full  day.  (Jn  July 
1,  1948,  I found  a Song  Sparrow  nest  which  contained  one  addled  Song  Sparrow 
egg,  two  C'owbird  nestlings  about  24  hours  old,  and  one  Song  Sparrow  nestling 
which  left  as  I exposed  the  nest.  The  Song  Sparrow  was  feathered  and  would 
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not  remain  in  the  nest.  One  of  the  young  Cowbirds  disappeared  on  July  5,  but 
the  other  fledged  July  9.  A Chipping  Sparrow  {Spizella  passerina)  nest  which  I 
found  June  10,  1947,  contained  three  host  young  and  a fresh  Cowbird  egg.  In  a 
Field  Sparrow  nest  I was  observing,  a Cowbird  egg  was  laid  after  one  Cowbird 
and  three  host  eggs  had  hatched.  Walkinshaw  (1949:  84)  cited  two  cases  in 
which  Cowbird  eggs  were  laid  in  nests  (Field  Sparrow)  after  the  host  eggs 
had  hatched. 

My  data  also  show  that  the  Cowbird  tends  to  lay  in  deserted  nests.  I found 
Cowbird  eggs  in  flve  Song  Sparrow  nests  after  they  had  been  deserted.  The  in- 
terval between  desertion  of  the  nest  and  deposition  of  the  Cowbird  egg  varied 
from  one  to  26  days,  and  averaged  10.2  days.  One  nest  is  of  special  interest.  I 
found  this  nest  on  May  10,  1947,  at  which  time  it  contained  two  Song  Sparrow 
eggs;  a third  sparrow  egg  and  a Cowbird  egg  lay  on  the  ground  a few  inches  from 
the  nest.  It  had  been  deserted  by  May  LS,  on  which  date  I placed  all  the  eggs 
in  the  nest.  On  May  19  it  contained  three  Cowbird  eggs  only.  A Vesper  Sparrow 
{Pooecetes  gramineus)  nest  deserted  on  April  24  or  25  held  two  sparrow  eggs  on 
the  latter  date;  on  May  20  I removed  two  Cowbird  eggs  from  the  nest.  One  Cow- 
bird egg  was  laid  in  a deserted  Phoebe  nest  containing  two  Phoebe  eggs.  Nice 
(1937 : 162)  noted  that  three  out  of  113  Cowbird  eggs  were  laid  in  deserted  Song 
Sparrow  nests.  We  may  infer  from  this  tendency  either  that  the  Cowbird  is 
unable  to  distinguish  between  active  and  inactive  nests  or  that,  being  ready  for 
oviposition,  it  lays  in  whatever  nest  is  available  to  it  at  the  time. 

Ornithologists  have  known  for  a long  time  that  Cowbird  eggs  usually  hatch 
before  those  of  the  host  species.  Audubon  (1831:  487)  said:  ‘Tn  every  case  the 
Cow  Bird’s  egg  is  the  first  hatched.”  Bendire  (1895:  595)  reported  that  Cowbird 
eggs  hatch  “generally  in  advance  of  those  of  the  foster  parent.”  Baird  et  al. 
(1905:  155)  noted  that  “the  eggs  of  the  Cowbird  are  the  first  hatched,  usually 
two  days  before  the  others.”  More  recently,  Friedmann  (1929:  188)  stated  that 
“in  the  majority  of  cases,  irrespective  of  the  species  of  bird  victimized,  the 
cowbirds’  eggs  hatch  first.”  Many,  perhaps  all,  of  these  authors  believed  that 
the  shortness  of  the  Cowbird’s  incubation  period  (ten  days,  according  to  Fried- 
mann, loc.  cit.),  accounted  for  this  phenomenon;  but  Nice  {op.  oil.)  and  Hann 
{op.  cit.)  have  ascertained  that  the  incubation  period  is  actually  at  least  one 
day  longer  than  ten.  Obviously  if  the  incubation  period  of  the  host  is  consider- 
ably longer  than  that  of  the  Cowbird,  the  Cowbird  eggs  will  hatch  first  if  they 
are  laid  during  the  laying  period  of  the  host.  On  the  other  hand,  Cowbird  eggs 
laid  in  nests  of  species  having  only  a slightly  longer  incubation  period  than  the 
Cowbird’s  will  hatch  first  only  if  deposited  on  or  before  the  day  on  which  incuba- 
tion commences.  Cowbird  eggs  usually  hatch  first,  then,  because  they  usually 
are  laid  during,  or  slightly  in  advance  of,  the  host’s  laying  period.  The  Cow- 
bird’s custom  of  removing  a host  egg  increases  the  chances  that  its  own  egg  will 
hatch  first. 

That  ‘getting  a head  start’  through  hatching  first  is  closely  correlated  with 
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lledginj^  sucxess  seems  lo  be  clearly  inclicalecl  by  some  of  my  observations.  In 
si.\  parasitized  nests  (Wood  d'hrush,  Yellow  Warbler,  Towhee,  Field  Sparrow 
and  two  Sonj^  Sjiarrow)  one  or  more  host  eggs  hatched  first.  Every  one  of 
these  nests  tledged  one  or  more  host  young,  d'hree  of  them  hedged  Cowbirds 
also  (one  ('owbird  and  one  Yellow  Warbler;  one  C'owbird  and  three  Song  Sjiar- 
rows;  one  C'owbird  and  four  Song  Sparrows).  In  the  following  nine  nests,  on  the 
other  hand,  C'owbird  eggs  hatched  first:  three  Phoebe,  one  Alder  Flycatcher, 
live  Song  Sparrow.  In  otily  two  of  these  nests  were  host  young  tledged.  Phoebe 
nest  tledged  three  Phoebes  and  one  C'owbird.  A Song  Sparrow  nest  tledged  one 
Song  Sjiarrow  and  one  C'owbird  (which,  ten  days  after  hatching,  was  lying  dead 
two  feet  from  the  nest  the  day  before  the  Song  S{)arrow  fledged).  Two  of  the 
other  five  Song  Sparrow  nests  tledged  no  s{)arrows  but  three  and  four  Cowbirds 
respectively,  d'wo  Song  Sparrow  nests,  in  each  of  which  a C'owbird  egg  and  at 
least  one  host  egg  hatched  on  the  same  day,  each  tledged  two  Song  Sparrows 
and  one  C'owbird. 

Norris  (1947:  100)  stated  that  “X'o  more  than  two  C'owbirds  were  Hedged 
in  a single  nest,  and  this  occurred  only  five  times.’'  Table  3,  which  indicates 
the  relationship  between  number  of  host  young  and  number  of  young  Cowbirds 
tledged  in  19  nests,  makes  clear  that  three  or  even  four  Cowbirds  may  be 
tledged  from  one  nest. 

On  two  occasions  I found  a Song  Sparrow  nest  by  watching  a female  Cow- 
bird.  On  May  12,  1948,  I watched  a female  Cowbird  alight  on  a weed  and  peer 
downward  as  though  looking  at  or  for  a nest.  I went  to  the  place  and  flushed  a 
Song  Sparrow  from  a nest  containing  five  eggs  (one  a Cowbird’s).  The  Cowbird 
had  perched  less  than  a foot  from  the  nest  but  the  Song  Sparrow  had  continued 
to  incubate.  I neither  saw  nor  heard  the  male  Song  Sparrow  during  this  time, 
but  he  appeared  and  gave  alarm  notes  after  I flushed  the  female.  This  nest  con- 
tained three  host  and  two  C'owbird  eggs  when  I visited  it  ne.xt  on  May  14. 

Hann  (1937:  213)  stated  that  female  C'owbirds  “discover  the  Oven-bird’s 
nests  by  seeing  the  females  building.”  N^ice  (1937:  163)  believed  that  Cowbirds 
find  nests  both  by  watching  the  host  build  and  by  direct  search.  She  said  fur- 
ther (p.  165):  “C'owbirds  apparently  do  not  find  well  concealed  nests  quite  as 
readily  as  those  poorly  concealed,  and  the  same  is  true  of  predators.”  This 
seems  to  be  a logical  conclusion,  but  at  the  same  time  it  raises  the  question  of 
whether  or  not  a nest,  well  concealed  from  the  human  point  of  view,  is  also 
well  concealed  from  C'owbirds  and  i^redators.  Eight  Song  Sparrow  nests  which 
I thought  to  be  well  concealed  were  parasitized,  whereas  five  nests  which  I con- 
sidered e.xposed  were  not  parasitized.  Judging  from  what  I have  observed  of 
field  nests,  I believe  that  there  is  a correlation  between  parasitism  and  proxi- 
mity to  higher  vegetation.  In  general,  parasitized  nests  in  fields  were  near  bord- 
ering woodlots  or  thickets,  whereas  non-])arasitized  nests  were  not  near  such 
vegetation.  4'hickets  and  trees  apparently  provide  perches  and  cover  for  female 
C'owbirds  on  the  alert  for  nest  buildiii"  activitv. 
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TABLE  3 

Survival  of  Host  axd  Cowbird  Young  in  19  Parasitized  Xests 


Host  Species 

Host  eggs 

Host  young 
fledged 

Cowbird  eggs 

Cowbirds 

fledged 

1-Phoebe 

5 

0 

1 

1 

2-  “ 

4 

0 

3 

3 

3-  “ 

5 

3 

1 

1 

4- Alder  Flycatcher 

4 

0 

1 

1 

5- Yellow  Warbler 

4 

1 

3* 

1 

6-Cardinal 

3 

0 

2 

1 

7-  “ 

3 

0 

3 

1 

8-Chipping  Sparrow 

Of 

0 

1 

1 

9-Song  Sparrow 

4 

0 

4| 

1 

10-  “ 

4 

0 

5 

2 

11-  “ 

3 

0 

4 

3 

12- 

3 

0 

4 

4 

13- 

4 

1 

2 

0 

14-  ‘‘ 

2 

1§ 

2 

1 

15-  " 

4 

2 

1 

1 

16-  “ 

4 

2 

3 

1 

17-  “ 

4 

3 

1 

1 

18-  “ 

4 

4 

1 

1 

19-  “ 

5 

4 

2 

1 

Totals 

69 

21 

44 

26 

* Two  Cowbird  eggs  laid  after  incubation  began. 

t One  Cowbird  only  in  nest  when  found. 

J Two  Cowbirds  died  nine  days  after  hatching. 

§ Song  Sparrow  left  prematurely  when  nest  was  found;  Cowbird  fledged  nine  days  later. 

Summary 

A study  of  Cowbird  parasitism  in  Washtenaw  County,  Michigan,  from 
1946  through  1949  involved  twenty  host  species  and  two  additional  species  be- 
lieved to  be  hosts. 

The  Cowbird  laying  season  extended  from  April  21  to  July  26.  Of  112  parasit- 
ized nests  observed,  53  contained  one  Cowbird  egg,  36  contained  two,  15  con- 
tained three,  six  contained  four,  and  two  contained  five.  Of  196  Cowbird  eggs 
observed,  60  (30.6%)  hatched.  Forty-three  of  these  60  young  Cowbirds  (21.9% 
of  the  196  eggs)  fledged. 

In  each  of  four  nests,  a Cowbird  egg  was  laid  after  incubation  had  begun: 
in  two  cases  while  eggs  were  still  unhatched;  in  two  cases  after  the  young  had 
hatched. 

Cowbird  eggs  were  laid  in  seven  deserted  nests.  The  interval  between  nest- 
desertion  and  deposition  of  the  Cowbird  egg  in  five  Song  Sparrow  nests  varied 
from  one  to  26  days  and  averaged  10.2  days. 

The  relative  time  of  hatching  of  host  and  Cowbird  eggs  is  important  in  the 
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tledging  success  of  the  respective  sjiecies.  Host  young  were  hedged  from  each 
of  six  nests  of  five  sjiecies  in  which  the  host  eggs  hatched  first.  In  only  two  of 
nine  nests  in  which  ('owbird  eggs  hatched  first  were  host  young  also  fledged. 
Both  host  and  ('owbird  young  were  Hedged  from  two  Song  Sparrow  nests  in 
which  a ('owbird  egg  and  at  least  one  host  egg  hatched  the  same  day.  Host 
eggs  hatched  first  in  two  Song  Sparrow  nests  which  fledged  three  host  and  one 
('owbird  and  four  host  and  one  ('owbird  respectively.  Cowbird  eggs  hatched 
first  in  two  Song  Sparrow  nests  which  fledged  three  and  four  Cowbirds  respec- 
tively but  no  sparrows. 

Parasitized  nests  of  field-nesting  species  which  I observed  were  in  portions 
of  fields  bordered  by  a woodlot  or  thicket,  whereas  non-parasitized  nests  were 
not  near  such  vegetation. 
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NOTES  OX  THE  BIRDS  OF  THE  MIDWAY  AND 
WAKE  ISLANDS 


BY  ALFRED  M.  BAILEY 

On  March  14,  1913,  George  Willett  and  I spent  the  day  on  Sand  and  Eastern 
Islands  of  the  ^Midway  Group,  observing  birds  and  liberating  a few  Laysan 
Rails  {Porzaniila  palmeri)  and  Laysan  Finches  {Telespiza  cantans)  which  we  had 
captured  on  Laysan  Island.  Previous  plantings  of  these  birds  had  been  made. 
The  two  species  thrived  there  for  many  years  following  our  visit. 


Fig.  1.  .\lmost  fulh  fledged  young  White-tailed  Tropic-bird  {Phaethon  leptunis)  in  nest 
in  broad  crotch  of  ironwood  tree  (Casuarina  sp.)  about  ten  feet  above  ground.  Photographed 
on  Sand  Island,  in  the  Midway  Group,  on  Xovember  22,  1949,  by  .\lfred  M.  Bailey. 

When  R.  J.  Niedrach  and  I visited  the  Midways  from  May  4 to  11,  1949, 
however,  we  looked  in  vain  for  these  rails  and  finches.  They  apparently  had 
been  e.xterminated  by  rats  which  had  escaped  from  ships  during  the  last  war. 
We  saw  no  unusual  birds  on  that  visit  e.xcept  a few  flying  White-tailed  Tropic- 
birds  {Phaethon  leptunis). 
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While  reluming  to  Honolulu  from  Australia  later  that  year  I again  visited  the 
Midways,  arriving  November  21.  By  that  date  both  the  Laysan  Albatross 
{Diomcdcii  immiiUibHis)  and  Black-footed  Albatross  {D.  nigripes)  had  returned 
to  Sand  Island  and  many  of  the  latter  had  eggs,  but  I did  not  see  eggs  of  the 
former  until  I visited  Eastern  Island  on  November  23.  Along  the  Sand 
Island  j)lane  runways  I saw  many  Turnstones  {Arenaria  inlerpres)  and  Ameri- 
can Golden  Plovers  {Pluvialis  dominica),  and  on  Eastern  Island  about  a dozen 
Bristle-thighed  Curlews  {Xnmenins  lahitiensis)  and  four  Wandering  Tattlers 
{Ileleroscelus  in  can  ns). 

In  ironwoods  {Casuarina  sp.)  near  my  headquarters  on  Sand  Island  many 
Hawaiian  Terns  {Anons  minutns)  were  nesting.  In  an  ironwood,  about  ten  feet 
above  ground,  I found  a nearly  full  grown  young  White-tailed  Tropic-bird 
sitting  in  its  nest.  I made  a point  of  noting  that  the  bill  of  the  young  bird  was 
yellowish;  that  of  the  young  Red-tailed  Tropic-bird  {P.  ruhricanda)  is  black. 
The  nest  was  a bare  crotch  about  ten  or  twelve  inches  wide,  more  or  less  sur- 
rounded by  upright  stubs  (see  Fig.  1).  The  tree  was  about  a foot  and  a half  in 
diameter  at  its  base. 

In  the  harbor  I tried  to  collect  a loon  (Gavia),  but  it  was  so  wild  that  I could 
not  even  get  close  enough  to  tell  what  species  it  was. 

Navy  Photographer  Harold  Fawcett  told  me  that  several  Short-eared  Owls 
{Asia  flammeus)  had  been  seen  repeatedly  on  the  island  the  preceding  mid- 
June  and  that  he  had  photographed  one  of  them  after  it  had  been  captured.  I 
inspected  this  photograph  but  could  not  be  sure  which  of  the  several  possible 
geographical  races  the  bird  represented. 

I visited  Wake  from  May  11  to  15,  1949.  The  main  island  was  nearly  devoid 
of  bird-life  at  that  time.  The  only  birds  I saw  were  a few  American  Golden  Plov- 
ers. I searched  for  Wake  Rails  (Rallus  wakensis)  but  did  not  find  any,  and  was 
told  that  none  had  been  seen  since  the  reoccupation  of  the  island  by  Americans. 
Rats,  or  possibly  the  starving  Japanese  troops  themselves,  may  have  exter- 
minated them. 

I was  deeply  interested  in  a Japanese  military  officer’s  diary  found  among  the 
war  ruins.  When  the  diary  was  written  some  four  thousand  Japanese  were  being 
subjected  to  daily  air  attacks  by  the  Americans,  and  they  were  cut  off  from  all 
supplies.  Almost  every  entry  was  on  the  subject  of  food,  a typical  one  being; 
“The  diet  has  been  reduced  again.  I’m  sick  and  tired  of  it.  A formation  of  eight 
bombers  hit  the  island.” 

Another  entry  was:  “Pay  day.  \Miat  good  is  money?  It  all  goes  into  savings. 
Private  Ikeda  was  put  in  jail  for  eating  16  cans  of  meat.  He  was  tortured  by 
cutting  down  his  diet  until  he  died  today.  Exchanging  life  for  only  16  cans  of 
meat.  ()  God  I save  our  soul!  He  was  one  of  the  healthy  fellows  in  our  squad. 
Otori  [Wake]  is  a dangerous  island.” 

'Phe  entry  for  July  31  was:  “Many  enlisted  men  dying  of  starvation.  One 
patrol  plane.” 


Alfred 
M.  Bailey 


BIRDS  OF  MIDWAY  AND  WAKE 


37 


Considering  the  terrible  times  the  soldiers  were  having,  I marvelled  at  the 
following  entry:  “August  22.  Two  night  alarms  and  one  day.  The  enemy  seems 
to  know  how  to  harass  us.  What  a lifel  An  order  has  just  come  out  forbidding 
us  to  catch  gooney  birds  [albatrosses]  lest  they  be  wiped  out.” 

The  efforts  of  this  officer  to  protect  the  ^gooney  birds’  must  have  been  largely 
in  vain.  Most  of  the  birds  were  destroyed  by  the  starving  soldiers,  although  a 
great  colony  of  Sooty  Terns  {Sterna  Jiiscala)  was  guarded  so  that  the  eggs  could 
be  gathered  regularly.  The  Sooty  Tern  colony  on  Peale  Island  (of  the  Wake 
Group)  was  the  largest  I had  ever  seen.  On  May  14  I saw  thousands  of  birds 
on  their  eggs.  The  downy  young  were  beginning  to  hatch  on  that  date. 

A few  Man-o’-war-birds  {Fregata  magnijicens)  were  sitting  about  on  the 
rusted  iron  skeletons  of  bombed  naval  buildings.  Small  groups  of  Noddy  Terns 
{A  nous  stolidus)  were  nesting  in  the  dwarfed  trees  known  locally  as  bukas 
{Pisonia  grandis).  I saw  two  White-tailed  Tropic-birds.  It  was  apparent  that  the 
bird  population  had  suffered  from  the  Japanese  occupation  for,  aside  from  what 
I have  just  mentioned,  there  were  no  birds.  We  did  not  see  any  boobies  (Sula), 
Red-tailed  Tropic-birds,  or  albatrosses.  A search  for  such  burrow-nesting 
birds  as  petrels  and  shearwaters  was  out  of  the  question,  for  my  time  was  so 
short.  I saw  nothing  of  either. 

Denver  Museum  of  Natural  History,  Denver,  Colorado 
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A Xi:\V  SWAMP  SPARROW  FROM  TIIF  MARYLAND 
COASTAL  PLAIN 


HV  ('.OKMAX  M.  BOND  AND  ROBERT  E.  STEWART 

1'hc  breeding  of  the  Swamp  Si)arrow,  Melospiza  georgiana  (Latham),  on 
the  ('oastal  Plain  of  Maryland  was  first  suspected  by  Neil  Hotchkiss,  of  the 
Patuxent  Research  Refuge,  who  believed  that  he  heard  the  species  singing 
in  the  Nanticoke  River  marshes  during  July,  1946,  and  again  in  May  of 
1947.  Martin  Karplus,  Cliandler  S.  Robbins,  and  Robert  E.  Stewart  inves- 
tigated this  area  on  July  11,  1947.  Of  the  thirteen  adult  Swamp  Sparrows 
observed  by  them  on  that  date,  eight  were  singing  males.  One  of  these  they 
collected,  finding  the  testes  enlarged.  A statement  published  by  Stewart  (1947: 
74)  made  clear  the  fact  that  the  Maryland  Coastal  Plain  was  part  of  the  breed- 
ing range  of  Melospiza  georgiana. 

That  the  one  breeding  example  just  referred  to  was  much  darker  than  breed- 
ing s{)ecimens  of  M.  g.  georgiana  from  New  York,  Pennsylvania,  and  West 
\4rginia  was  readily  apparent  when  it  was  first  critically  examined  in  1947. 
C'onsequently,  in  the  summer  of  1950,  the  authors  collected  four  more  breeding 
adults  in  the  same  marshes  from  which  the  1947  example  was  taken.  The  dif- 
ference exhibited  by  this  small  series  of  five  birds  is  so  striking  that  we  do  not 
hesitate  to  describe  them  as  new.  They  may  be  known  as 

Melospiza  georgiana  nigrescens,  new  subspecies 
Coastal  Plain  Swamp  Sparrow 

Type. — Adult  male,  U.  S.  National  Museum  No.  418565  (Fish  and  Wild- 
life Service  Collection);  Wicomico  County,  Nanticoke  River  marshes,  opposite 
\4enna,  Maryland,  June  24,  1950;  collected  by  Gorman  M.  Bond  and  Robert 
kb  Stewart  (original  number  120). 

Subspecific  Characters:  Similar  to  Melospiza  georgiana  georgiana  (La- 
tham) of  the  northeastern  United  States  and  southeastern  Canada,  but  in 
breeding  plumage  the  black  streaking  of  the  upper  parts  distinctly  heavier, 
especially  on  the  nape  and  dorsal  region;  feather  edgings  of  the  upper  parts 
much  grayer,  less  rufescent  and  huffy;  tail  and  bill  averaging  darker;  flanks 
noticeably  less  huffy.  Seven  specimens  taken  at  \’ienna,  Maryland,  in  Novem- 
ber resemble  the  new  form  in  length  of  wing  and  tail,  and  we  consider  them 
representative  of  the  breeding  population  of  that  area.  These  birds  are  similar 
to  M . g.  georgiana  in  comparable  plumage  but  the  brown  of  their  upper  parts  is 
somewhat  richer  and  darker,  and  the  light  edgings  of  their  dorsal  feathers  are 
considerably  less  distinct.  Similar  also  to  the  ])ale  form,  M . g.  ericrypta  Ober- 
holser,  of  central  western  C'anada  and  eastward,  but  in  both  breeding  and 
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winter  plumage  feather  edgings  of  the  upper  parts  considerably  narrower,  not 
so  whitish.  General  coloration  of  dorsal  region  even  darker  than  when  com- 
pared with  the  preceding  race. 

Me.A-Suremexts  IX  Millimeters;  Adult  male  (three  breeding  specimens): 
wing  (chord),  62.0-63.5  (63.0);  tail,  59.0-61.0  (60.0).  Adult  male  (four  breed- 
ing specimens):  exposed  culmen,  11.0-11.5  (11.2);  tarsus,  22.5-24.0  (23.2); 
middle  toe  without  claw,  15.0-16.5  (15.6).  Adult  female  (1  breeding  speci- 
men): wing  (chord)  57.5;  tail,  57.0;  exposed  culmen,  11.5;  tarsus,  22.5;  middle 
toe  without  claw,  15.0.  Measurements  of  November  birds  are  as  follows:  Male 
(four  specimens):  wing  (chord),  62.5-63.5  (63.0);  tail,  58.5-61.5  (60.5);  exposed 
culmen,  10.0-10.5  (10.2);  tarsus,  21.5-22.5  (22.0);  middle  toe  without  claw, 

13.5- 15.0  (14.3).  Female  (three  specimens):  wing  (chord),  58.0-64.0  (60.3); 
tail,  54.0-57.0  (55.8);  exposed  culmen,  9.0-10.0  (9.3);  tarsus,  20.0-21.5  (20.8); 
middle  toe  without  claw,  14.0-15.0  (14.5). 

Although  the' above  measurements  are  based  on  a very  small  sample,  they 
indicate  that  nigresceus  may  be  slightly  larger  than  the  nominate  race.  Sixteen 
breeding  M.  g.  georgiana  from  New  York,  Pennsylvania,  and  West  \4rginia 
measure;  Male  (eleven  specimens):  wing  (chord),  60.0-64.0  (62.0);  tail,  55.0- 
63.5  (59.0);  exposed  culmen,  10.0-12.0  (10.5);  tarsus,  21.0-23.5  (22.1);  middle 
toe  without  claw,  14.5-15.5  (15.2).  Female  (five  specimens):  wing  (chord), 
56.0-62.0  (59.1);  tail,  52.5-56.5  (54.9);  exposed  culmen,  9.5-11.0  (10.1);  tarsus, 

21.5- 22.5  (22.0);  middle  toe  without  claw,  14.0-15.5  (14.9). 

Geogr.xphic  Distributiox:  Breeds  in  the  Nanticoke  River  marshes,  Wi- 
comico County,  across  the  river  from  Yienna,  Maryland,  and  possibly  also 
in  other  brackish  tidal  marshes  where  vegetation  is  suitable  along  the  east 
shore  of  Chesapeake  Bay  in  Maryland  and  Delaware.  Present  indications 
lead  us  to  believe  that  M.  g.  nigresceus  is  resident  in  the  Nanticoke  River 
marshes.  Breeding  birds  from  southeastern  New  York,  northern  New  Jersey, 
and  southeastern  Pennsylvania  are  darker  than  specimens  from  farther  inland 
but  are  not  as  dark  as  the  new  race,  and  we  consider  them  intermediate  in  color 
between  nigresceus  and  georgiana. 

Breedixg  Specimexs  Examixfd:  New  York:  Severance,  19.  New  Jersey: 
Overpeck  Creek  (near  New  York  City),  10 cT';  Leonia,  2(5^,  1 9 ; Newark,  Icf; 
Fort  Lee,  Id'.  Pennsylvania:  Black  Swamp,  Id,  19;  Somerset,  Id^,  19; 
Sugar  Lake,  1 9 ; Sandy  Lake,  \d.  W est  \4rginia:  Blister  Run,  2d ; Cranberry 
Glades,  -td,  1 9 ; Durbin,  Icf  ; Cranesville,  Id. 

Rem.arks:  Latham’s  description  (1790:  460)  of  ‘Fringilla  georgiana^  was 
based  on  a migrant  bird  taken  in  Georgia.  A check  of  all  specimens  in  the 
collections  of  the  Fish  and  Wildlife  Service  and  the  U.  S.  National  Museum 
reveals  that  there  are,  in  all,  thirty  eight  examples  of  M.  g.  georgiana  and  thirty 
three  of  M.  g.  ericrypta  from  Georgia.  This  evidence  that  the  two  forms  are 
equally  abundant  in  Georgia  clearly  indicates  that  Latham  could  have  had  a 
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Specimen  of  either  when  he  described  the  sj)ecies.  The  original  description  is 
too  generalized  for  any  conclusion  as  to  which  of  these  two  races  he  was  con- 
sidering, but  nothing  about  the  description  suggests  that  he  was  basing  it  on  a 
specimen  as  dark  as  the  Maryland  C'oastal  Plain  form.  Of  seventy-one  Georgia 
specimens  examined  by  us,  none  was  representative  of  nigrescens. 

AcKN'owLKDr.EMKNTs:  Eor  the  loan  of  comparative  material  the  writers 
wish  to  thank  the  authorities  of  the  Academy  of  Natural  Sciences  of  Phila- 
(lelj)hia  and  the  American  Museum  of  Natural  History.  We  would  also  like 
to  thank  Dr.  John  W.  Aldrich,  Mr.  Thomas  I).  Burleigh,  Mr.  Herbert  Deig- 
nan,  Mr.  Allen  J.  Duvall,  and  Dr.  H.  C.  Oberholser  for  valuable  assistance  and 
advice  in  jireparing  the  manuscript. 
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GENERAL  NOTES 


Pacific  Loon  in  Indiana. — On  or  about  April  14,  1949,  a farmer  living  near  Newcastle, 
Henry  Co.,  Indiana  found  a small  loon  alive,  and  apparently  uninjured,  in  one  of  his  cornfields. 
He  gave  the  bird  to  Marjorie  Tapscott,  a senior  at  the  Newcastle  High  School.  Miss  Tapscott, 
uncertain  as  to  the  bird’s  identity,  showed  it  to  Max  Forsyth,  her  biology  teacher.  Mr.  Forsyth 
kept  the  bird  in  caj)tivity  for  some  days,  but  fish  for  it  were  exf)ensive,  so  on  April  19  he 
liberated  it  on  a pond  in  one  of  the  municipal  parks.  A day  or  so  later  he  described  the  bird 
to  me  and  I was  led  to  believe  that  it  might  be  a Pacific  Loon. 

On  April  24  the  loon  was  found  dead  near  the  nest-site  of  a pair  of  Mute  Swans  {Cygnus 
olor)  which  bred  regularly  in  the  park.  On  skinning  the  specimen  I found  that  it  was  a female 
with  very  small  ovary.  The  neck  was  broken.  The  exposed  culmen  measured  51  mm.,  the 
wing  (primaries  not  pressed  flat)  266;  the  tarsus  67.  The  plumage  appeared  to  be  that  of  a 
fully  adult  bird  in  winter  except  that  the  wing  coverts,  which  were  dark  medially,  had  rather 
noticeable  ashy  gray  edgings.  The  upper  parts  in  general  were  dark  gray,  darkest  and  most 
glossy  on  the  lower  hind  neck,  back,  scapulars  and  rump.  The  scajmlars  were  sparsely  marked 
with  small  roundish,  not  squarish,  spots.  The  under  {)arts  were  white  excejjt  for  a faint  in- 
terrupted dusky  line  across  the  lower  throat,  a few  not  very  noticeable  dusky  streaks  on  the 
sides  of  the  chest,  the  dusky  median  portion  of  the  longer  under  tail  coverts,  and  a dusky 
band  (wide  at  each  side  but  very  thin  in  the  middle)  across  the  vent.  Nowhere  in  the  plumage 
— despite  the  lateness  of  the  date — was  there  evidence  of  molt  into  the  handsome  breeding 
dress. 

So  far  as  I know  this  is  the  first  sj)ecimen  of  Gavia  arctica  ever  to  be  taken  in  Indiana, 
though  Butler  in  his  “Birds  of  Indiana”  included  the  species  hypothetically.  For  verification 
of  my  identification  I sent  the  specimen  to  the  V . S.  National  Museum,  where  Allen  J.  Duvall 
pronounced  it  an  example  of  the  small  New  World  race,  G.  a.  pacifica.  It  is  now  No.  18862  in  the 
collection  of  the  Joseph  Moore  Museum  at  Earlham  College. — J.ames  B.  Cope,  Earlham  Col- 
lege, Richmond,  Indiana. 

White  Pelican  on  Ohio  Shore  of  Lake  Erie. — During  the  summer  of  1950  the  White 
Pelican,  Pelecanus  erythrorhynchos,  was  observed  on  two  occasions  along  the  south  shore  of  the 
Marblehead  Peninsula,  near  the  west  end  of  Lake  Erie,  in  Ottawa  County,  Ohio.  On  July  19, 
Charles  A.  Triplehorn  and  his  wife,  Wanda,  observed  a solitary  bird  in  flight  over  East  Harbor 
State  Park.  On  August  19,  Ered  Crates,  R.  S.  Phillips,  and  James  Bruce  observed  a single 
bird  standing  in  the  midst  of  a large  mixed  flock  of  Herring  Gulls  (Larus  argentatiis) , Ring- 
billed Gulls  {Larus  delawarensis) , Common  Terns  (Sterna  hirundo).  Black  Terns  (C hlidonias 
nigra),  and  Caspian  Terns  (Hydroprogne  caspia)  on  a sandbar  about  a hundred  yards  offshore 
at  Bayview  Park.  The  three  observers  aj)proached  the  pelican  twice,  once  to  within  about 
fifty  yards.  They  obtained  excellent  views  of  the  bird. 

According  to  Borror  (1950.  “A  Check  List  of  the  Birds  of  Ohio,”  Ohio  Jour.  Sci.  50:  2)  the 
White  Pelican  is  ‘rare’  in  Ohio,  .\long  the  Ohio  shore  of  Lake  Erie  it  has  been  recorded  at  least 
twice — on  May  5,  1925,  a group  of  five  in  the  Maumee  River,  east  of  Wallmidge  Park,  Toledo 
(Camj)bell,  1940.  Toledo  Mus.  Sci.  Bull.  1:  S2),  and  a single  bird  May  28,  1944,  near  Toledo 
(Mayfield,  1944.  And.  Mag.,  46,  Sec.  2,  p.  6). — Ch.arles  A.  Tripleiiorn,  Ohio  State  Museum, 
Columbus  and  R.  S.  Phillips,  Biology  Department,  Findlay  College,  Findlay,  Ohio. 

Marsh  Hawk  feeding  on  Black-billed  Magpie. — On  February  4,  1950, 1 flushed  a male 
Marsh  Hawk  (Circus  cyaneus)  from  a small  patch  of  willows  two  miles  south  of  Roosevelt, 
Duchesne  County,  Utah.  It  held  in  its  claws  a partly  eaten,  freshly  killed  Black-billed  Magjiie 
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{Pica  pica)  w hich  it  dropped  after  dying  about  a hundred  feet.  Most  of  the  viscera  and  i)ectoral 
muscles  had  been  eaten. 

\\  hen  I returned  to  the  site  three  hours  later  the  uneaten  portion  of  the  magpie  still  lay  in 
the  snow  where  the  hawk  had  dropped  it. 

Hent  (1946.  U.  S.  \atl.  Mus.  Bull.  191:  151-152)  indicates  that  magpies  are  seldom  used 
for  food  by  other  birds.  Starvation  may  have  caused  this  Marsh  Hawk  to  eat  the  magpie. 
Below-freezing  weather  continued  from  the  middle  of  December,  throughout  January,  and 
into  February.  .\t  the  time  of  iny  observation,  an  average  of  16  inches  of  snow  covered  most  of 
the  ground. — Meklix  L.  Killp.vck,  Biology  Dept.,  Union  High  School,  Roosevelt,  Utah. 

Ruffed  Grouse  nest  predation  by  blacksnakes.' — During  the  nesting  seasons  of  1949 
and  1950  I observed  two  instances  of  Ruffed  Grouse  (Bonasa  innhelliis)  nest  j>redation  by  the 
Pilot  Blacksnake  (Elaphe  ohsoleta)  on  the  Beaver  Creek  Wildlife  Management  .\rea  in  Mc- 
Creary and  Pulaski  Counties,  Kentucky.  The  instances  were: 


Blacksnake  eating  egg  of  Ruffed  Grouse.  Photograjihed  on  the  Beaver  Creek  Wildlife 
Management  Area  in  McCreary  County,  Kentucky,  May  17,  1949,  by  Harold  E.  Alexander. 

1.  On  May  17,  1949,  as  H.  E.  Wallace,  H.  E.  Alexander,  J.  O.  Moynahan  and  I were  check- 
ing grouse  nests  under  observation,  we  found  a blacksnake  in  a nest  about  five  miles  northeast 
of  Greenwood  in  McCreary  County.  In  the  nest  were  four  eggs,  one  of  which  was  also  in  the 
mouth  of  the  snake  (see  photograph).  When  we  had  last  visited  that  nest,  three  days  before 
(May  14),  we  had  flushed  the  hen  from  four  eggs.  Presumably  the  clutch  had  been  complete 
at  that  time,  since  no  more  eggs  had  been  added  by  May  17.  Observations  recorded  in  my 
field  note-book  on  May  17  were  as  follows: 

5:56  p.m.  We  aj)proached  nest  on  foot  from  the  nearby  jeep  road.  A blacksnake  in  the 
nest  apj)arently  is  attempting  to  swallow  an  egg. 

5:59  Snake  has  firm  grasp  on  butt  end  of  the  egg  with  edges  of  mouth. 


* This  |)aj)cr  is  a contribution  from  Federal  Aid  Project  18-R,  Kentucky  Division  of  Game 
and  Fish. 


March  1951 
Vol.  63,  No.  1 


GENERAL  NOTES 


43 


4:01  Egg  completely  within  snake’s  mouth. 

4:02  Egg  at  a position  just  back  of  the  head. 

4:05  A cracking  noise  heard,  apparently  caused  by  breaking  of  the  egg.  Egg  not  crushed, 
however,  since  it  still  forms  a bulge  in  the  body. 

4:06  Egg  moving  back  much  faster. 

4:08  Egg  has  reached  a j)osition  6 inches  behind  the  head  and  still  moving  fast.  Snake 
attempting  to  take  another  egg. 

4:12  Egg  about  15  inches  behind  snake’s  head.  Snake  attempting  to  obtain  grasp  on 
second  egg.  It  seems  that  pains  are  taken  in  selecting  the  large  end  of  the  egg.  In 
approaching  the  egg,  snake  had  turned  its  head  in  opposite  direction  from  that 
in  which  first  egg  was  consumed.  In  this  operation  the  egg  was  shifted  slightly. 
Snake  shows  no  fear  of  us  as  we  stand  within  a few  feet  of  the  nest. 

We  caught  the  snake  before  it  had  swallowed  the  second  egg.  On  killing  it  and  opening  the 
alimentary  tract,  we  found  the  shell  of  the  first  egg  cracked  and  the  yolk  running  out.  The 
estimated  total  length  of  the  snake  was  54  inches.  We  did  not  see  nor  hear  the  hen  grouse 
while  making  these  observations. 

At  8:30  a.m.  on  May  18  we  visited  the  nest  again,  flushing  the  hen  from  her  clutch  of  three 
eggs,  all  of  which  seemed  to  be  in  perfect  condition.  We  continued  to  visit  the  nest  almost 
daily  until  May  31,  on  which  date  we  found  it  empty. 

2.  On  May  14,  1950,  at  7:25  a.m.,  I visited  a nest  four  miles  east  of  Alpine,  Pulaski  County, 
finding  it  empty.  I had  first  visited  this  nest  on  April  14,  on  which  date  it  had  held  three  eggs. 
On  April  26  the  ninth  and  last  egg  of  the  clutch  had  been  laid.  The  nine  eggs  had  been  incubated 
about  17  days  when  I last  saw  them  on  May  13.  On  the  14th  the  nest  was  warm  and  dry, 
in  contrast  to  the  surrounding  leaves  which  were  wet  from  a recent  shower.  I decided  that  it 
had  been  unoccupied  only  a short  time.  While  I was  critically  examining  the  leaves  of  the  nest’s 
bowl  a grouse  flushed  about  30  feet  away.  For  half  an  hour  I could  hear  the  bird  calling  inter- 
mittently in  the  distance.  It  did  not  return  to  the  nest.  At  8: 15  I found  and  captured  a black- 
snake  21  feet  from  the  nest.  On  cutting  open  the  intestinal  tract,  I found  the  entire  clutch  of 
nine  grouse  eggs,  each  cracked,  and  each  containing  a large  embryo.  The  snake  was  60^  inches 
long. — Frederick  C.  Hardy,  133  Xortli  Central,  Somerset,  Kentucky. 

Abnormal  throat-color  in  male  Bob-white  Quail. — In  three  male  Bob-white  Quail 
{Colinus  virginianus)  which  I have  had  occasion  to  examine  recently,  the  white  throat-patch 
was  boldly  divided  b\'  a median  black  area  or  stripe.  In  one  individual,  a bird  shot  near  Alva, 
Woods  County,  Oklahoma  by  Arnold  Purviance  of  Mooreland,  a black  stripe  about  a quarter 
of  an  inch  wide  extended  from  the  chin  almost  to  the  end  of  the  throat-patch.  The  rest  of  the 
plumage  of  the  head  and  body  was,  so  far  as  I could  see,  normal.  Wallace  Hughes  made  a 
sketch  of  the  head  of  this  bird.  A black  and  white  reproduction  of  this  sketch  appeared  on  the 
back  cover  of  the  February,  1949,  issue  of  Oklahoma  Game  and  Fish  Xeivs. 

The  two  other  abnormally  colored  specimens  were  among  six  male  birds  shot  from  one 
covey  in  eastern  Cleveland  County,  Oklahoma,  in  December,  1949,  by  Earl  Johnson  of  Xorman. 
In  these  birds  the  black  median  area  was  a quarter  of  an  inch  wide,  about  as  in  the  Woods 
County  specimen  discussed  above.  The  heads  of  the  two  specimens  were  mounted  and  j)laced 
in  the  University  of  Oklahoma  Museum  in  Xorman. 

Stoddard  (1931.  “The  Bobwhite  Quail.  Its  Habits,  Preservation  and  Increase”,  p.  88  and 
plate  18)  states  that  this  color  variation  occurs  very  rarely.  I have  not  found  any  other  ref- 
erence to  Bob-whites  with  partly  black  throats. — Glexx  Joxes,  1115  IP.  Carver,  Xorman, 
Oklahoma. 

Egg-laying,  incubation,  and  fledging  periods  of  the  Spotted  Sandpiper. — Witherby 
et  al.  (1940.  “Handbook  of  British  Birds”,  4:  v303j  stated  that  the  {)eriod  of  incubation  for  the 
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:::.'  .hich  . foun<,  m May,  050,  .he  e..-layin«  pattern  teas  f 

"“sulE'rMay  14,  1950,  shortly  before  noon  E.D.S.T.  the  bird  tvas  flushed  from  one  egg, 
presumably  shortly  after  she  had  laid  it. 


May  15 
May  16 
May  17 
May  18 
May  19 
June  11 
June  12 


.■>  p.m. 
5 p.m. 
5 p.m. 
7 p.m. 
5 p.m. 
noon 
7 p.m. 


still  only  one  egg 
two  eggs 
two  eggs 
three  eggs 

four  eggs,  and  bird  sitting 
four  eggs,  none  hatched 

Tune  V V P m.  one  dead  young  in  nest,  other  three  gone. 

TheiC  rite  of  egg-laving  surprised  me:  it  took  five  days  (May  14-19)  to  mcrease  the 
clutch  from  one  to  four  eggs-almost  Uvo  days  per  egg.  The  tvea.her  tvas  favorable,  but  coo 

Thel'cUaUTpeldtas  between  23  and  24  days  (May  19-June  12),  appreciably  longer 

"rraiTc^'r^i! 

this  Z,  te  .rfrecuencv  of  mv  observations.  I do  not  know  what  the  sex  of  the  one  b.rd  t as. 
Mtefthe  eggs  hatched  I several  times  observed  one  adult  and  two  young  some  two  hundr  d 
■feet  from  the  nest  in  the  spillway  from  the  dam,  and  later  along  the  shore  close  to  the  nest-s,  e. 
Wit  "ul.  (fee.  cu,  Lted  that  the  young  were  “tended  by  one  parent.”  Nelson  (e^  cU„ 

" rs  ^2^r  - "r 

vanid. 


\ soecimen  shot  bv  Tordoff  that  day  proved  to  be  a male  (LKMNH  No  2 ) 

worn  plumage,  completely  ossified  skull,  and  considerably  enlarged  (about  ^ 

\ search  of  the  literature  revealed  that,  despite  Gosse’s  calling  ' 

Wren  a rare  summer  resident  in  the  state  (1891 . “History  of  the  Birds  of  Kan^s,  P- 
()  b"  Check-List’s  inclusion  of  eastern  Kansas  in  the  breeding  range  ( , I ■ > 

-BeutVsIatlt  that  the  species  breeds  south  “to  . central  Missouri 

City)”  and  “west  to  western  Missouri  (Kansas  City)  . . . (1948.  t . 5.  . . - ^ 


274),  there  was  no  definite  breeding  record  for  Kansas. 
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This  being  the  case,  we  returned  to  the  same  field  four  days  later  (August  30)  and  hunted 
until  we  found  a nest.  Two  wrens  obviously  were  in  possession  of  it,  for  one  sang  frequently 
and  the  other  scolded  vigorously  while  we  were  in  the  immediate  vicinity.  The  nest  held  four 
eggs.  After  watching  the  scolding  bird  enter,  we  waited  about  three  minutes,  then  flushed  and 
collected  it,  finding  that  it  had  a well  defined  brood-patch.  On  obtaining  the  singing  bird,  we 
noted  that  its  plumage,  like  that  of  the  first  specimen,  was  much  worn,  but  that  it  had  no 
brood-patch.  The  birds  proved  to  be  a male  and  female  (UKMXH  Nos.  29665  and  29666). 
Neither  was  fat.  In  each  the  skull  was  completely  ossified.  In  neither  had  the  postnuptial 
molt  started.  The  testes  of  the  male  measured  about  7x5  mm.,  the  ovary  of  the  female  about 
4.5  X 3.5  mm.,  the  largest  ovum  having  a diameter  of  about  1 mm.  The  four  eggs  {)roved  to  be 
considerably  dehydrated  and  without  visible  embryos. 

The  i)opulation  of  wrens  from  which  the  three  adults  and  the  nest  and  eggs  were  taken 
ranged  over  nearly  ten  acres  of  gently  southward  sloping  hillside.  The  vegetation  of  the  area 
was  a mixture  of  rank  weeds  and  grasses,  approximately  four  feet  high,  interspersed  with  many 
clumps  of  smooth  sumac  {Rhus  glabra  L.).  The  nest  itself  was  12  inches  above  the  ground  in 
little  blue  stem  {Andropogon  scoparius  Michx.)  and  was  constructed  of  dried  and  green  blades 
of  the  same  and  other  species  of  grass.  The  hillside,  although  heavily  overgrown  with  weeds 
and  grasses,  could  not  by  any  stretch  of  the  imagination  have  been  called  a marsh  or  swamj). 
In  years  of  normal  spring  and  summer  precipitation,  it  would  doubtless  be  relatively  dry.  In 
1950,  however,  approximately  23.6  inches  of  rain  fell  in  the  Lawrence  area  between  June  1 and 
September  1,  and  this  excessive  moisture  may  have  been  responsible  for  the  wrens’  nesting. 
Many  lowland  meadows  in  eastern  Kansas  should,  it  seems  to  us,  offer  a suitable  nesting  en- 
vironment for  this  species  even  in  seasons  with  much  less  rainfall. 

Bent  {op.  cit.,  276)  gives  August  20  (New  Jersey)  as  the  latest  “egg  date”  for  the  Short- 
billed Marsh  Wren.  Although  the  condition  of  the  eggs  in  the  nest  described  above  indicated 
that  they  had  been  incubated  for  some  time,  the  date,  as  far  as  we  can  tell,  is  the  latest  on 
record  for  a clutch  attended  by  a female. — Harrison  B.  Tordoff  and  George  P.  Young, 
Museum  of  Natural  History,  University  of  Kansas,  Laurence. 

Turdus  migratorius  achrusterus  and  Passerculus  sandwichensis  mediogriseus 
in  the  Northern  Panhandle  of  West  Virginia. — On  April  2,  1949,  at  Beech  Bottom, 
Brooke  County,  West  Virginia,  I collected  from  a flock  of  about  200  Robins  two  male  speci- 
mens which  appear  to  belong  to  the  small  ‘southern’  race,  achrusterus.  They  measure  respec- 
tively: wing,  122,  124  mm.;  tail,  90,  90;  exposed  culmen,  19,  20;  tarsus,  30,  32. 

The  Savannah  Sparrow  is  a rather  common  summer  resident  in  the  open  hilltoj)  farmlands 
of  the  Northern  Panhandle  at  elevations  from  1000  to  1200  feet.  To  ascertain  which  subspe- 
cies nested  in  the  region,  I collected  a breeding  male  on  May  28,  1949,  half  a mile  north- 
east of  West  Liberty,  in  Ohio  County,  finding  that  it  represents  the  race  mediogriseus,  the 
breeding  form  of  northern  Ohio.  It  measures:  wing,  70  mm.,  tail,  49,  exposed  culmen,  10.5, 
tarsus,  19. 

Dr.  Herbert  Friedmann  of  the  U.  S.  National  Museum  has  handled  the  above  discussed 
three  specimens  and  concurs  as  to  their  identification. — Lx.  Karl  W.  Haller,  Killeen  Base, 
Killeen,  Texas. 

Notes  on  Icterus  nigrogularis  and  I.  chrysocephalus  in  Surinam. — In  his  interesting 
and  important  paper,  ‘Convergent  Evolution  in  the  American  Orioles,’  Beecher  (1950.  Wilson 
Bulletin,  62:  70)  states  that  the  Yellow  Oriole  {I.  nigrogularis)  is  an  “arid  zone”  bird.  This  is 
wholly  counter  to  my  exjierience  in  Surinam,  where  the  sjiecies  is  confined  to  swampy  areas 
along  the  rivers  and  outer  coasts.  Consjiicuous  because  of  its  melodious,  flutelike  notes,  it  is 
one  of  the  most  characteristic  birds  of  the  parwa,  the  broad  strij)  of  mangrove  {Avicennia 
nitida)  along  the  seashore.  It  is  also  found  in  the  brantimaka,  the  thorny  thicket  of  sickle-pod 
{Drepanocarpus  lunatus)  fringing  the  muddy  banks  of  the  rivers.  I have  never  found  it  breed- 
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ing  in  the  savanna  l)cll  in  sandy  country  in  the  interior.  Its  long  pendent  nest  is  built  near  the 
end  of  an  outer  branch  of  either  an  Avicennia  or  Drepanocarpus  plant,  in  the  former  often  at 
considerable  distance  above  the  ground. 

I'ggs  of  /.  nigroaiilaris  in  the  large  Penard  oological  collection  from  Surinam  were  collected 
in  I-'ebruary,  June  and  August  (Hellebrekers,  1942.  Zoologisclie  M ededeelingen,  p.  268).  I can 
give  some  additional  data.  On  July  9,  1946,  not  far  from  the  coast  at  Coronie,  I observed  a jtair 


Xest  of  Icterus  nigrogiilaris  in  low -growing  mangrove.  The  entrance,  which  is  at  the  top, 
leads  directly  down  into  the  nest.  Photographed  at  Coronie,  Surinam,  on  July  11,  1946, 
by  F.  Haverschmidt. 

building  a nest  in  a low  Avicennia  plant.  The  first  egg  was  laid  on  July  11  (see  photograph). 
I observed  birds  building  nests  in  low-growing  Avicennia  also  at  Xieuw  Xickerie  on  July  24 
and  December  19,  1946.  Along  the  Surinam  River,  at  the  plantation  ‘La  Liberte’,  on  March  9 
and  June  29,  1947,  I observed  birds  at  nests  built  in  Drepanocarpus.  On  the  coast,  near  the 
mouth  of  the  Surinam  River,  I saw  occupied  nests  on  August  1 and  5,  1946. 

As  for  the  so-called  Moriche  Oriole  (/.  chrysocephalus),^  on  the  other  hand,  I have  never 

^ Hellmayr  (1937.  Cat.  Birds  Amer.,  part  10,  p.  114)  gives  this  species  the  common  name 
‘Moriche  Oriole.’  Moriche,  morichi,  murichi  and  niiriti  are  listed  as  common  names  of  the  palm 
Mauritia  flexuosa  in  H.  L.  Gerth  van  Wijk’s  “A  Dictionary  of  Plant  Xames”  (1916.  1:  821), 
but  I find  no  statement  there  concerning  the  derivation  of  any  of  the  words.  Moriche  is  con- 
ceivably a barbarism — a mere  mispronunciation  or  misspelling  of  Mauritia. — G.M.S. 
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found  it  in  the  above-mentioned  swampy  habitat.  It  is,  according  to  my  experience,  a bird  of 
dry  areas — sand  reefs  on  which  the  vegetation  grows  in  long  rows  paralleling  the  coast,  and 
forest-fringed  savannas  of  the  interior.  In  the  large  savanna  near  the  airfield  at  Zanderij,  on 
March  6,  1949,  I observed  a pair  of  the  handsome  birds  building  their  nest  in  a MaurUia 
flexiu  <:a  palm  tree.  (For  a photograph  of  a palm  of  this  species  see  The  A uk,  1948,  plate  6.)  The 
nest  wa3  neatly  woven  of  dry  leaves  and  sewn  under  a frond  just  too  high  for  me  to  reach  from 
a standing  position  on  the  ground.  On  March  20  it  contained  two  eggs  which  broke  as  I was 
trying  to  collect  them  and  the  nest. — Fr.  Ha\"ERSCHMIdt,  P.O.  Box  644,  Paramaribo,  Surinam, 
Dutch  Guiana, 

Brewer’s  Blackbird  in  Indiana. — On  May  18,  1950,  I collected  an  adult  male  Brewer’s 
Blackbird  (Euphagus  cyanocephalus)  in  Xoble  County,  just  north  of  Ligonier,  Indiana.  I 
observed  the  bird  for  about  fifteen  minutes  before  collecting  it.  During  most  of  this  time  it 
perched  on  a fence  along  the  highway  at  the  edge  of  a large  pasture.  It  sang  several  times.  It 
was  not  part  of  a blackbird  flock,  but  I saw  and  heard  Cowbirds  {Molothrus  ater).  Crackles 
(Quiscaliis  quiscula)  and  Red-wings  {Agelaius  phoeniceus)  in  the  vicinity  that  day.  So  far  as 
I know  the  Brewer’s  Blackbird  has  not  actually  been  collected  before  in  Indiana.  Butler,  in  his 
“Birds  of  Indiana”  (1897.  Indiana  Department  of  Geolog>’  and  Natural  Resources,  22nd 
Annual  Report,  j).  1178)  listed  it  hypothetically  on  the  basis  of  Ridgway’s  records  from  Mt. 
Carmel,  Illinois.  It  has,  I understand,  been  seen  several  times  recently  (in  the  early  spring 
of  1950)  in  the  vicinity  of  South  Bend,  Indiana.  My  specimen  was  collected  about  thirty  miles 
east  of  South  Bend.  The  skin  is  now  in  the  Joseph  IMoore  Museum  at  Earlham  College,  Rich- 
mond, Indiana. — Russell  E.  Mumford,  812  East  Hendrix  Street,  Brazil,  Indiana. 

Generic  Placement  of  the  Rufous-winged  Sparrow. — Most  recent  authors  have  given 
the  Rufous-winged  Sparrow  the  scientific  name  Aimophila  carpalis,  a notable  exception  being 
van  Rossem  (1936.  Trans.  San  Diego  Soc.  Nat.  Hist.,  8:  144)  who,  without  going  into  details, 
referred  to  it  as  “a  typical  Spizella  in  almost  every  respect,”  then,  nine  years  later,  unac- 
countably reversed  his  position  (1945.  “A  Distributional  Surve}'  of  the  Birds  of  Sonora, 
Mexico,”  La.  State  Univ.  Mus.  Zool.  Occ.  Papers  No.  21 ; 274).  The  suspicion  that  carpalis  may 
be  a Spizella  seems  to  me  to  be  justified. 

My  field  experience  with  the  species  has  been  confined  to  Sonora.  In  his  work  on  the  birds 
of  Sonora,  van  Rossem  {op.  cit.,  p.  275,  footnote)  expressed  doubt  that  carpalis  bred  in  the 
southern  part  of  that  state.  Reporting  a lack  of  records  for  the  period  from  June  22  to  Novem- 
ber 5,  he  stated  that  specimens  taken  in  May  and  early  June  “showed  only  the  beginning  of 
sexual  activity,  none  were  paired,  and  all  were  in  various  stages  of  the  complete  prenuptial 
...moult.”  In  1946,  Moore  {Condor,  48:  117-123)  reported  evidence  that  carpalis  bred  in 
southern  Sonora,  and  extended  the  species’  known  range  southward  into  south-central  Sinaloa. 
My  observations  at  Pitahaya,  40  kilometers  southeast  of  Empalme,  Sonora,  from  October  29 
to  November  1,  1946,  confirm  earlier  observations  that  carpalis  breeds  commonly  in  that  part 
of  the  state. 

At  that  time  Rufous-wings  were  found  in  pairs  or  individually,  spaced  about  as  they  would 
be  in  the  breeding  season.  When  one  member  of  a pair  was  collected,  the  other  remained  nearby. 
Association  with  small,  wandering  flocks  of  non-resident  Brewer’s  Sparrows  {Spizella  breweri) 
and  Clay-colored  Sparrows  (5.  pallida)  occurred,  but  such  association  was  loose  and  only 
brief.  The  Rufous-wings  sang  intermittently,  a few  of  them  regularly  (for  vaiydng  periods) 
from  prominent  perches.  They  were  most  common  in  open  mesquite  groves  throughout  which 
the  trees  were  ten  to  fourteen  feet  high  and  the  intersj)aces  largely  grassy. 

On  November  1,  I discovered  a pair  of  adults  with  three  bob-tailed  juveniles  at  most  two 
or  three  days  out  of  the  nest.  I collected  the  young  birds  and  the  male  parent,  finding  the 
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hitter  to  l>e  in  an  early  sta^e  of  the  jiostnuptial  molt.  One  testis  was  5.5  mm.  long.  The  male  of 
another  i>air  collected  had  just  started  to  molt  (one  testis  measured  5.5  mm.)  but  the  female 
had  nol  begun  to  molt.  In  two  additional  male  specimens,  both  in  early  stages  of  the  molt, 
the  testis  length  was  5.0  and  1.5  mm.,  resjiectively.  d'hese  records,  with  those  of  Moore  (loc. 
cit.)  indicate  that  in  southern  Sonora  the  Rufous-winged  Sj>arrow  breeds  in  the  fall.  Kggs  may 
be  laid  as  late  as  early  October.  W hether  the  species  breeds  also  in  the  sjiring  and  summer,  or 
only  in  the  spring  and  summer  when  the  season  is  wet,  remains  to  be  ascertained. 

\ow  for  available  behavioristic  evidence  as  to  generic  affinities.  Carpalis  moves  about 
through  the  grass  and  brush  like  a Spizella.  Its  posture  and  manner  of  [lerching  conspicuously 
on  high  twigs  in  shrubbery  distinctly  suggest  the  Field  Sparrow,  Spizella  pusilla.  The  alarm 
note  is  a S pizella-Wkc  tzeep  or  tsip.  The  song  suggests  that  of  Spizella  pusilla,  S.  pallida,  S. 
passeriua  and  S.  breu'eri  in  that  it  is  weak,  monotonous,  and  not  very  noticeable,  .\fter  oj^ening 
with  several  broken,  rather  clearly  enunciated  notes,  it  becomes  a series  of  seven  or  eight  less 
loud,  (juickly  repealed  notes  all  at  the  same  pitch.  One  male  repeatedly  sang  a steadily  acceler- 
ating series  of  five  to  nine  notes — a song-pattern  similar  to  that  of  S.  pusilla.  In  these  features 
of  liehavior  carpalis  appears  to  be  far  removed  from  ruficeps  and  rufescens,  the  species  of 
Aimophila  best  known  to  me  in  the  field.  On  the  other  hand,  as  mentioned  above,  whenever  I 
saw  carpalis  in  docks  of  Spizella  brewer i or  S.  pallida  I was  impressed  with  the  similarity  in 
behavior  of  the  three  species. 

Some  evidence  along  these  lines  is  available  in  the  writings  of  early  observers  of  Arizona 
birds.  Henshaw  (1875.  Zool.  Exp.  VV.  100th  Merid.,  j).  291)  stated  that  carpalis,  “unlike  the 
other  Peucaea  [botterii,  cassini,  and  ruficeps],  never  attemjjted  concealment  by  hiding  in  the 
grass,  but  immediately  took  wing  ...  In  habits  and  actions,  it  greatly  resembles  the  Chipping 
Sjiarrow.”  Hendire  (1882.  Orn.  and  Ool.,  7:  121-122),  from  exjierience  with  45  nests  of  carpalis, 
wrote  that  the  “nest  is  usually.  . . in  low  bushes  . . . from  six  inches  to  five  feet  from  the 
ground  . . . firmly  fixed  into  a fork  or  crotch  ....  The  eggs  . . . are  of  a very  delicate  pale 
green  color  and  unspotted.  . . .”  Bendire’s  observations  on  nest  structure  and  nest  placement 
again  suggest  the  genus  Spizella.  Absence  of  spots  on  the  eggs  suggests  Aimophila  rather  than 
Spizella,  but  I place  no  weight  on  this  character.  Both  Henshaw  and  Bendire  comment  on  the 
marked  gregariousness  and  sociability  of  carpalis,  in  which  respect  it  resembles  members  of 
the  genus  Spizella.  Moore  {op.  cit.,  pj).  119-120)  confirms  Bendire’s  observations  on  nest-site 
and  reports  that  his  field  exjierience  with  carpalis  agrees  with  that  of  early  observers. 

Ridgway  (1901.  Birds  of  North  and  Middle  America,  part  1,  p.  251),  though  admitting 
difficulty  in  setting  limits  for  the  genus  Aimophila,  nonetheless  put  the  Rufous-wing  in  that 
genus  without  comment  other  than  that  the  bird  was  closely  related  to  Aimophila  sumichrasti 
of  Oaxaca.  Hellmayr  (1958.  Cat.  Birds  Amer.,  part  11,  p.  522)  suggested  that  carpalis  and 
sumichrasti  might  be  conspecific.  .1.  sumichrasti  must  therefore  be  observed  closely  by  anyone 
wishing  to  decide  the  generic  iilacement  of  carpalis.  This  I have  not  been  able  to  do,  but  I 
report  my  field  experience  with  carpalis  in  the  hope  that  the  information  will  be  useful  in 
future  study  of  the  jiroblem. — Frank  Pitelka,  Museum  of  Vertebrate  Zoology,  University 
of  California,  Berkeley, 


EDITORIAL 


Friends  and  admirers  of  Louis  Agassiz  Fuertes  will  rejoice  to  learn  that  the  great  bird 
artist’s  biography,  now  being  written  by  his  daughter  Mary,  will  be  finished  by  spring  or 
early  summer.  There  is  not  a person  among  us — not  one — who  has  not  been  affected  in  one 
way  or  another  by  Louis  Fuertes  or  his  work.  Some  of  us  knew  him  well  and  treasure  the 
memory  of  the  hours  we  had  with  him.  Many  of  us  have  heard  stories  about  him — stories 
that  lift  the  spirit  and  spread  the  smiles  wider.  All  of  us  have  seen  his  bird  drawings  and, 
having  seen  them,  have  wondered  which  was  the  more  beautiful,  a bird  or  a Fuertes  drawing 
of  a bird.  Mary  Fuertes  Boynton  wants  this  book  about  her  father  to  be  a full,  faithful  account. 
If,  among  our  letters,  or  among  our  memories,  there  are  facts  or  anecdotes  which  would  help 
to  give  the  world  of  the  future  a more  complete  picture  of  Louis  Agassiz  Fuertes,  let  us  turn 
these  over  to  Mary  Boynton  immediately.  Her  address  is;  Mrs.  Damon  Boynton,  R.  F.  D.  3, 
Trumansburg,  Xew  York. 


Applications  for  the  1951  Louis  Agassiz  Fuertes  Research  Grant  are  now  being  received  by 
the  chairman  of  the  Club’s  Research  Committee,  Dr.  Charles  G.  Sibley,  Department  of 
Natural  Sciences,  San  Jose  State  College,  San  Jose,  California. 

The  Louis  Agassiz  Fuertes  Research  Fund  was  established  to  encourage  ornithological 
research.  The  grant  is  designed  to  help  students  and  amateur  ornithologists  in  defraying  the 
expenses  of  their  research  programs,  particularly  such  items  as  travel,  materials,  and 
equipment. 

One  hundred  dollars  is  given  each  year  to  the  applicant  selected  by  the  Research  Committee 
on  the  basis  of  (1)  merits  of  the  applicant’s  project;  (2)  prospects  of  successful  completion  of 
the  project;  (3)  ability  of  the  apjfficant;  and  (4)  financial  need  of  the  applicant.  All  members 
of  The  Wilson  Ornithological  Club  are  eligible  for  the  grant.  Dr.  Sibley  will  supply  ai)plication 
forms  on  request,  or  the  applicant  ma}-  furnish  the  following  information  in  a letter:  Name, 
address,  and  age,  ornithological  training  and  experience  (no  formal  training  is  required  as  a 
basis  for  eligibility);  subject  of  investigation  (title,  objective,  and  scope  of  project;  j)lan  of 
procedure;  progress  to  date);  supervisor  or  consultant,  if  any;  ways  in  which  the  money  would 
be  used;  financial  need.  A letter  of  endorsement  by  some  well-known  ornithologist  or  zoologist 
is  desirable  but  not  required.  Applications  which  fail  to  win  the  grant  in  any  given  year  may  be 
re-submitted  in  following  years  if  desired. 


To  perpetuate  the  memory  of  Frank  M.  Chapman,  and  to  continue  his  influence,  a me- 
morial fund  under  control  of  the  American  Museum  of  Natural  History  was  established  after 
his  death  in  1945  by  Mrs.  Elsie  M.  B.  Naumburg  and  her  husband,  Walter  W.  Naumburg. 
Many  of  Dr.  Chapman’s  friends  and  admirers  have  since  contributed  to  this  fund,  which  has 
grown  sufficiently  to  permit  a grant  or  grants  to  be  made  from  the  income.  The  Frank  M. 
Chapman  Memorial  Committee  is  ha{)py  to  announce  that  the  first  awards  may  be  allotted 
in  the  year  1951. 

Applications  for  fellowships  should  be  addressed  to  the  Chapman  Memorial  Fund,  in  care 
of  the  Department  of  Birds  of  the  American  Museum  of  Natural  History,  New  York  24, 
New  York.  Applicants  should  state  their  training  and  exj)erience  and  describe  the  nature  and 
scope  of  the  proposed  project  as  well  as  the  plan  of  procedure,  previous  work  on  the  project 
(if  any),  and  amount  of  financial  aid  required.  They  should  also  name  one  or  more  sponsors. 

Projects  eligible  under  the  provisions  of  the  Chapman  Memorial  Fund  include  field  e.xpedi- 
tions,  intensive  studies  of  behavior  of  species  of  birds  or  of  bird  colonies,  laboratory  or  museum 
studies — in  fact,  almost  any  kinfl  of  sound  ornithological  research.  A sum  of  approximately 
$2(KX).()()  will  be  available  for  the  first  grants. 
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The  American  Museum  of  Natural  History  will  he  resjionsible  for  judging  the  qualifications 
of  the  aj)|)licants.  Any  necessary  collections  made  during  the  tenure  of  a Chapman  Fellowship 
will  he  deposited  in  the  .\merican  Museum.  Apj)lications  must  he  received  before  June  1,  1951. 

Applications  for  the  Edward  L.  Chalif  Grant  for  Bird-work  in  Mexico  are  now  being  re- 
ceived by  Dr.  Sibley.  The  grant  is  S2(K).  .Applicants  should  state  their  plans  briefly,  making 
clear  the  j>arts  of  Mexico  they  intend  to  visit.  Mr.  Chalif’s  desire  is  to  bring  to  light  as 
rapidly  as  possible  the  salient  facts  of  bird  distribution  in  Mexico,  for  he  is  working  on  a 
field  guide  covering  all  the  birds  of  that  country.  He  plans  to  be  in  Mexico  himself  for  about 
five  months  this  coming  summer  and  would  like  to  join  a jtarty  working  there  during  that 
same  time.  Roger  Tory  Peterson  and  George  Miksch  Sutton  are  to  make  the  drawings  for 
this  useful  work  and  to  collaborate  in  any  way  they  can. 


Two  \V.  K.  Kellogg  Bird  Sanctuary  Fellowships  have  been  announced  by  Michigan  State 
College.  Each  of  these  pays  S12(X)  to  a Ph.D,  candidate  who  carries  out  his  research  project  at 
the  W.  K.  Kellogg  Bird  Sanctuary.  Persons  who  do  satisfactory  work  may  have  their  fellow- 
shij)s  renewed  for  one  or  more  years.  One  fellowship  is  now  available.  Inquiries  should  be 
addressed  to  Dr.  .Arthur  E.  Staebler,  Director  of  the  \V.  K.  Kellogg  Bird  Sanctuary,  Hickory 
Corners,  .Michigan. 

Your  editor,  with  Ralph  M.  Edeburn,  Robert  \V.  Storer,  Philip  S.  Humphrey,  David 
Parmalee  and  Peter  Stettenheim,  all  members  of  the  Club,  visited  the  Kellogg  Sanctuary  late 
last  November  and  witnessed,  with  great  interest  and  satisfaction,  the  capture  and  banding 
of  19  Canada  Geese  (Branta  canadensis) . Cannons-of-a-sort  set  in  a line  on  the  lake-shore  shot 
a great  net  out  over  the  feeding  birds,  which  were  })romptly  put  into  big  crates  and  taken  to  a 
building  not  far  away  for  banding.  Dr.  Staebler,  who  has  been  active  in  banding  geese  since 
becoming  Director  of  the  Sanctuary,  keeps  a record  of  each  bird  handled,  carefully  deter- 
mining the  sex  through  anal  examination  and  noting  conditions  of  plumage,  irregularities  of 
color  ])attern,  and  such  details  as  missing  toes.  The  geese  which  we  ‘helped’  to  band  on  No- 
vember 25  were  surprisingly  tractable,  though  they  beat  their  wings  mightily  when  not  held 
projjerly  and  occasionally  bit  hard  when  a hand  lingered  within  tempting  distance.  Their 
beauty,  as  they  sprang  into  the  strong  wind  bearing  away  their  new  bands,  was  thrilling.  That 
was  the  day  of  the  ‘big  blow’ — a day  we  shall  never  forget. 


.\t  the  meeting  of  the  -American  Ornithologists’  Union  in  St.  Paul  and  Minneapolis  last 
October  many  Wilson  Club  members  were  honored.  Josselyn  Van  Tyne,  for  many  years  editor 
of  The  Wilson  Bulletin,  was  elected  President,  .\lden  H.  Miller  was  elected  First  Vice-President, 
Ludlow  Griscom,  Second  Vice-President,  Olin  Sewall  Pettingill,  Jr.,  Secretary,  R.  .Allyn  Moser, 
Treasurer,  and  Harvey  I.  Fisher,  Editor.  W.  J.  Breckenridge,  George  H.  Lowery,  Jr.,  Frank 
.A.  Pitelka,  and  L.  L.  Snyder  were  elected  to  Council.  Maurice  Brooks,  our  President,  and 
Dr.  Breckenridge,  our  First  Vice-President,  were  elected  Fellows.  F.  Haverschmidt  of  Para- 
maribo, Surinam,  and  Helmuth  O.  Wagner,  of  Bremen,  both  members  of  the  Club  and 
contributors  to  The  Bulletin,  were  elected  Corresponding  Fellows.  Harold  F.  Mayfield,  our 
Secretary,  was  elected  to  full  Membership.  Others  elected  Fellows  were:  Harvey  I.  Fisher, 
William  Rowan,  .A.  .A.  Saunders,  .Alexander  Sprunt,  Jr.,  and  Winsor  M.  Tyler.  Others  elected 
Members  were:  .Anders  H.  .Anderson,  Rollin  H.  Baker,  William  J.  Beecher,  Charles  H.  Blake, 
Ben  B.  CofTey,  Jr.,  J.  Fred  Denton,  .Alexander  D.  DuBois,  Mary  M.  Erickson,  E.  Thomas 
Gilliard,  Horace  Groskin,  William  H.  Marshall,  Gale  W.  Monson,  Fred  J.  Pierce,  Karl  Plath, 
Hustace  H.  Poor,  Kenneth  Racey,  William  F.  Rapp,  Jr.,  W.  .Austin  Squires,  Walter  P.  Taylor, 
Ruth  Harris  Thomas,  -Melvin  .A.  Traylor,  Jr.,  .Arthur  B.  Williams,  C.  Sloan  Williams,  and 
.Angus  -M.  AA’oodbury.  In  1951  the  Union  will  meet  in  Montreal. 
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During  the  summer  of  1950  the  Arctic  Institute  of  North  America  sponsored  two  orni- 
thological investigations — a general  one  dealing  with  the  birds  of  St.  Lawrence  Island  and  the 
Nome  region  of  Alaska,  carried  on  by  T.  J.  Cade,  of  the  University  of  Alaska;  and  a more 
detailed  one  dealing  with  the  breeding  populations  of  the  Upland  Plover  {Bartramia  longicauda) 
in  the  vicinity  of  Burwash  Landing,  Yukon,  carried  on  by  Irven  O.  Buss  of  the  State  College 
of  Washington.  An  expedition  to  Baffin  Island,  led  by  P.  I).  Baird,  Director  of  the  Montreal 
office  of  the  Arctic  Institute,  centered  its  activities  on  the  east  coast.  An  initial  report  on  this 
expedition,  including  a discussion  of  the  birds  encountered,  is  to  be  published  presently  in  the 
journal  Arctic. 


Dr.  Ira  L.  Wiggins,  of  the  staff  of  the  Natural  Histor}’  Museum  at  Stanford  L'niversity, 
has  recently  been  appointed  Scientific  Director  of  the  Arctic  Research  Laboratory  at  Point 
Barrow.  This  laboratory  should  furnish  an  excellent  base  for  anyone  interested  in  studying 
birds  in  the  arctic.  For  particulars  write  the  Scientific  Director,  Arctic  Research  Laboratory, 
Point  Barrow,  Alaska. 


We  are  especially  grateful  to  William  C.  Dilger,  now  a graduate  student  at  Cornell  Uni- 
versity, for  making  the  fine  color-plate  we  are  using  as  a frontispiece  for  this  issue  and  volume. 
Mr.  Dilger’s  extra  time  recently  has  been  used  in  making  a series  of  canary  paintings  for  the 
French  bird  seed  people.  These  we  are  eager  to  see  in  published  form. 


Jane  S.  (Mrs.  Robert  M.)  Mengel  has  consented  to  serve  as  a member  of  our  Illustrations 
Committee.  This  is  good  news  for  all  of  us — especially  for  her  husband,  who  happens  to  be 
Chairman  of  the  Committee. 


A Science  Annual,  serving  as  a supplement  to  the  Smithsonian  Series,  is  now  being  pre- 
pared by  the  Series  Publishers,  Inc.,  of  New  York  City.  Webster  P.  True,  Editor,  who  has 
written  us  of  his  plan  to  “reprint  in  the  Annual  some  twenty-five  or  more  of  the  year’s  out- 
standing articles  appearing  in  scientific  and  technical  journals,”  has  asked  permission  to  use 
“Barometric  Pressure-Patterns  and  Spring  Bird  Migration,”  by  Aaron  M.  Bagg,  W.  W.  H. 
Gunn,  D.  S.  Miller,  J.  T.  Nichols,  Winnifred  Smith  and  F.  P.  Woolfarth,  a paper  which 
appeared  in  the  March,  1950,  issue  of  The  Wilson  Bulletin. 


The  Minnesota  Ornithologists’  Union  and  Editor  Dwain  W.  Warner  are  to  be  commended 
for  their  recent  publication  in  The  Flicker  of  Arnold  B.  Erickson’s  “Bibliography  of  the 
Wilson’s  Snipe.”  It  is  to  be  ho{)ed  that  other  state  organizations  will  exhibit  from  time  to  time 
a scholarly  breadth  of  interest  of  this  sort. 


By  invitation  The  Wilson  Ornithological  Club  was  officially  represented  at  the  inaugura- 
tion of  Dr.  Louis  Linden  Madsen  as  President  of  L^tah  State  Agricultural  College  at  Logan  on 
November  3,  1950.  Maurice  Brooks  asked  George  H.  Kelker,  a sustaining  member  of  the  Club 
since  1938,  to  serve  us  in  this  capacity. 


L.  E.  Richdale,  Honorary  Lecturer  in  Zoology  at  the  University  of  Otago,  New  Zealand,  and 
a member  of  The  Wilson  Ornithological  Club  since  1945,  arrived  in  the  United  States  last 
December.  He  visited  at  the  Lffiiversity  of  California  and  the  State  College  of  Washington, 
stopped  for  several  days  in  Chicago  on  his  way  east,  and  is  now  at  Cornell  L’niversity.  His 
book,  “The  Sexual  Behavior  of  Penguins,”  is  being  published  by  the  L’niversity  of  Kansas 
soon.  He  jffans  to  attend  our  annual  meeting  in  Daven])ort.  We  hope  that  he  will  present  a 
paper  on  albatrosses,  ])etrels,  or  j)enguins — or  all  three. 
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omitted  from  the  list,  |)uhlishul  m ■ s,..„i|en  Mrs  Carnes  is  President  of  the 

since  I ‘>44.  

I . P Chai.in  who  is  noted  especially  for  his  work  on  .\frican  birds,  is  now  the  Presi- 
„e,u':rthe  eSr  Chih  of  Xew  \ ork.  He  was  ‘Distant  Guest  of  Honor’  at  the  recent 
twenty-seventh  anniversary  meeting  of  the  Cleveland  Bird  Clu  i. 

,h-.iTe^l  defective  copies  of  the  December  BuUelin  were  mailed 
copies  direct  to  the  Kditor.  

offers  to  have  made.  

\trs  Mariorie  Rine  Olsen,  of  F.lm  Grove,  West  Virginia,  has  recently  been  helping  her  busy 

serves,  and  is  hereby  tendered,  our  thanks.  

Davenport,  Iowa.  ^ 

The  editors  are  grateful  to  the  following  for  assistance  in  preparing  for 
material  ap|, earing  m Oscar  T. 

Owre°'oiin'Uval'l  Pettingili,  Jr„  Elizabeth  Reeder  Schwartz,  and  Milton  B.  Trautman.  Elsa 
h:;u,  Mg  a f^nd  O,  The  Club,  has  assisted  through  daily  typing  of  letters  and  parts  of 

manuscripts. 


LETTER  TO  THE  EDITOR 

Mv  admiration  for  the  learning  and  ^'-^'"^"^hypolheses  contained 

scweral  modern  species.  These  modifications  have  resulted,  pnmanly.  Iron,  dietary  changes 
associated  with  climatic  changes  caused  by  geological  events. 


George  G. 
Williams 
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This  interpretation  of  color  evolution  completely  ignores  a fundamental  ornithological 
concept — namely,  that  the  most  striking  color  patterns  in  a very  large  number  of  species  (males 
particularly)  result  from  the  needs  of  sex  advertising,  territorial  advertising,  warning,  courtship 
display,  and  intraspecific  recognition. 

Similarly,  the  interpretation  virtually  ignores  the  colors  of  female  orioles.  Beecher  does  not 
explain  why  the  diet  and  the  climate  that  he  believes  have  affected  the  males  so  remarkably 
has  not  similarly  affected  the  females.  Females  are  mentioned  only  casually  and  in  only  two 
sentences  of  the  36-page  article.  The  statement,  in  one  of  these  sentences,  that  “all  orioles 
reaching  the  United  States  are  sexually  dimorphic”  (p.  80)  is  not  essentially  true  of  either 

I.  graduacaiida  or  I.  gularis.  The  interpretation  likewise  ignores  the  colors  of  immature  birds. 
It  is  axiomatic  that  any  attempt  to  trace  phylogenetic  relationships  among  birds  must  take 
account  of  immature  and  female  plumages. 

Beecher  argues  that  all  the  American  orioles  are  derived,  ultimately,  from  a quite  black 
ancestor,  and  that  the  general  trend  of  evolution  has  been  for  black  birds  in  one  branch  of 
descent  to  acquire  yellow,  and  in  another  branch  to  acquire  yellow,  then  black  again.  But, 
except  for  two  South  American  species,  cayanensis  and  clirysocep/ialus,  none  of  the  25  to  3(t 
species  o/ Icterus  has  anything  approaching  a quite  black  immature  plumage,  and  in  no  species 
does  the  female  have  more  black  in  her  plumage  than  the  male.  Furthermore  (still  excluding 
cayanensis  and  chrysocephalus),  of  the  60-odd  forms  of  Icterus  in  which  immature  and  female 
plumages  are  known,  the  immatures  of  all  but  one  form  (bonana)  are  predominantly  yellow 
(i.e.,  yellowish,  grayish  yellow,  or  olive,  etc.);  and  the  females  of  all  but  17  are  predominantly 
yellow.  In  other  words,  it  seems  inescapable  that  the  ancestry  of  practically  all  orioles  but 
cayanensis  and  chrysocephalus  contains  a powerful  yellow  strain.  Apparently,  black  figures 
little  in  their  ancestry. 

Instead  of  Beecher’s  two  genera  (which  are  weakly  differentiated  at  best,  and  which  contain 
many  species  whose  inclusion  in  one  genus  or  the  other  must  be  justified  by  only  the  most 
elaborate  hypotheses  and  unverified  assumptions)  the  scheme  outlined  below  seems  much 
more  consistent  with  all  the  facts. 

Icterus  may  be  separated  into  three  very  distinct  groups  that  might  almost  be  regarded  as 
subgenera : 

1.  Black  birds  with  yellow  shoulder  patches.  These  are  confined  to  South  America.  The 
females  and  young  are  quite  dusky,  or  black  like  the  males.  One  widespread  species  is  involved: 
I.  cayanensis. 

2.  Black-throated  birds  whose  foreparts  and  underjiarts  otherwise  are  yellow — though  the 
black  ])atch  may  sometimes  extend  over  the  face  and  across  the  forehead,  and  down  to  the 
breast.  Their  center  of  distribution  is  Central  America,  where  they  are  numerous  and  variable. 
Of  the  36  forms  usually  recognized,  only  one  reaches  North  America  (the  region  north  of  the 
Mexican  border),  three  (of  a single  species)  reach  Jamaica  and  the  Ca}’man  Islands,  and  nine 
reach  South  America — though  of  the  latter,  three  are  conspecific  with  Central  American 
forms,  three  have  developed  as  isolated  forms  on  small  islands,  and  all  are  confined  to  the 
northernmost  fringes  of  South  America.  Females  of  all  forms  are  predominantly  yellow,  and 
nearly  all  immatures  are  quite  3'ellow. 

3.  Black-headed  birds  with  yellow  (or  reddish)  rump.  These  are  scattered  over  North, 
Central,  and  South  America  and  the  West  Indies.  In  some  species  the  sexes  are  alike;  in  some 
the  females  are  yellow;  and  in  most  the  young  are  yellow,  or  yellow  with  black  throat.  The 
trou])ials  of  South  America  (/.  icterus  and  I.  jamacaii)  form  a special  subgroup  in  which  the 
young  are  approximately  like  the  adults. 

This  arrangement  takes  care  of  all  the  nearly  70  forms  except  I.  bullockii,  I.  jamacaii 
croconotus,  and  I .j.  strictifrons,  all  of  which  are  obviously  intermediate  between  black-throated 
and  black-headed  forms;  I.  bonana,  an  isolated  insular  “black-headed”  form  in  which  the 
head  is  “very  dark  chestnut  or  bay”;  and  the  strange  7.  chrysocephalus.  This  last  species  is 
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almost  entirely  black;  the  sexes  are  alike;  the  immatures  are  dusky;  it  is  confined  to  a rela- 
tively small  area  in  South  .\merica  adjoining  the  range  of  /.  cayanensis;  and  (as  Beecher  says) 
it  is  probably  derived  directly  from  /.  cayanensis.  It  should  be  grouped  with  the  black  orioles. 

Considering  all  these  facts — well-defined  differences  among  the  three  groujis  of  males,  great 
similarity  of  the  young  and  of  the  females  within  each  grouj),  great  difference  of  young  and 
females  in  the  black  group  from  those  of  other  groups,  peculiarities  of  distribution,  well- 
marked  predominance  of  certain  forms  in  certain  areas — I do  not  see  how  we  can  escape  the 
following  conclusions: 

1.  The  black  South  .\merican  orioles  (/.  cayanensis  and  /.  clirysoceplialus)  probably  stem 
from  a black  ancestor  (as  Beecher  says),  are  indigenous  to  South  America,  and  have  not 
spread  away  from  there, 

2.  The  black-throated  orioles  show  no  evidence  of  having  stemmed  from  a black  ancestor; 
they  almost  certainly  stemmed  from  a yellow  ancestor;  probably  they  originated  in  Central 
.Vmerica,  and  from  there  invaded  southwestern  North  America  and  northern  South  America. 

3.  The  black-headed  orioles  show  no  evidence  (in  immature  and  female  plumages)  of  having 
stemmed  from  a black  ancestor;  many  of  them  must  have  stemmed  from  a yellow  ancestor; 
and  some  of  them  seem  to  have  stemmed  from  a black-throated  ancestor.  Perhaps  I.  jamacaii 
croconotus  and  I.j.  strictifrons,  with  only  the  throat  and  the  front  half  of  the  head  black,  and 
with  ranges  remote  from  the  black-throated  forms,  may  be  only  relicts  of  the  ancestral  black- 
throated  form;  or  perha{)s  they  represent  a reversion  toward  the  ancestral  black-throated 
form. 

In  summary,  the  black  South  American  orioles  represent  a distinct  branch  of  Icterus]  and 
the  black-throated  and  the  black-headed  orioles  represent  another  branch — with  a strong 
probability  that  at  least  some  of  the  black-headed  forms  descended  from  black-throated 
forms. 

A hypothesis  that  might  account  for  the  development  of  black-headed  orioles  from  black- 
throated  ones  follows: 

Though  immatures  and  females  of  the  family  Icteridae  may  be  black,  brown,  tan,  buffy,  or 
yellow  indifferently,  mature  males  of  the  family  have  developed  (or  retained)  black  color 
characters  to  an  extraordinary  degree.  Apparently  black  has  great  significance  (sexual,  de- 
fensive, aggressive,  or  attractive)  in  the  family.  If  black  is  thus  at  a premium,  it  seems  likely 
that  black  would  be  especially  desirable  at  the  periphery  of  range,  where  breeding  or  survival 
conditions  would  be  comparatively  ditffcult.  If,  then,  black-throated  orioles  of  Central  America 
have  spread  from  their  ancestral  optimum  range  to  become  a peripheral  population,  we  might 
e.xpect  them  to  hav’e  developed  larger  and  larger  areas  of  black  plumage,  and  thus  to  have 
become  black-headed. 

.\dmittedly,  this  is  hypothetical.  But  it  would  explain  the  very  marked  preponderance 
(also  noted  by  Beecher)  of  black-headed  forms  at  the  periphery  of  the  range  of  the  black- 
throated  forms — in  the  West  Indies,  North  America,  and  South  America. 

George  G.  Willi.ams 

The  Rice  Institute,  Houston,  Tex.as 
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Gr0nlands  Fugle.  The  Birds  of  Greenland.  Part  1.  By  Finn  Salomonsen.  Ejnar 
Munksgaard,  Copenhagen,  1950:  9 X 13  in.,  158  pp.,  17  color-plates  and  numerous  deco- 
rative sketches  by  Gitz-Johansen.  Paper.  To  be  published  in  three  parts,  each  at  60  Dan. 
kr.  ($8.72),  but  parts  cannot  be  supplied  separately. 

This  handsome  work,  which  promises  to  bring  us  up  to  date  on  the  birdlife  of  the  world’s 
largest  island,  possesses  to  a remarkable  degree  the  charm  and  rugged  beauty  of  that  island. 
At  the  beginning  of  each  species  writeup  the  Danish,  English  and  Eskimo  bird  names  are 
given  in  large  type,  together  with  a little  drawing  of  the  bird  itself  in  black  and  white.  The 
text  is  presented  in  two  columns,  Danish  at  the  left,  English  at  the  right.  The  roughness  of 
the  color  plates  reminds  us  instantly  of  wind,  cold  sea  water,  and  hard  ice  and  rocks.  The 
distributional  paragraphs  are  a kind  of  symphony  of  place-names.  Some  of  these  all-but-un- 
pronounceable  agglutinated  words  (e.g.,  Seqineqarajugtoq  and  Tingmiakulugssuit,  the  names 
for  certain  mountains)  will  not  bewilder  students  of  the  Eskimo  language,  for  their  etymology 
is  clear  enough;  but  even  the  initiated — those  who  recall  that  Angmagssalik  is  on  the  east 
coast  and  Upernavik  on  the  west — will  long  for  that  “small  scale  map”  which  is,  according  to 
a statement  in  the  introduction,  to  appear  “at  the  back  of  the  present  book”  (i.e.,  presumably, 
at  the  end  of  Part  3). 

The  distributional  material  of  Part  1 might  well  have  been  shortened,  simplified,  or  sum- 
marized. Users  of  the  book  will  welcome  detailed  discussion  of  the  areas  throughout  which 
a given  species  is  known  to  breed.  They  cannot  object  to  what  at  first  seems  to  be  over-use 
of  long  local  names  for  cliffs,  islands,  fjords  and  tide-rips  so  long  as  certain  general  statements 
remain  perfectly  clear.  But  when,  in  order  to  ascertain  just  how  far  north  and  how  far  south  a 
species  breeds  they  have  to  resort  to  underlining  they  may  well  object  to  the  obfuscating 
detail.  few  statements  are  regrettably  unclear  or  unidiomatic — e.g.,  that  pertaining  to 
Branta  bernida,  a species  which  “has  been  recorded  a few  times  as  breeding  south  of  its  actual 
nesting-range”  (p.  82).  Some  of  the  general  summaries  of  species-distribution  are  not  wholly 
satisfactory  either.  I know  from  personal  observation  that  Branta  bernida  lirota  breeds  south- 
ward as  far  as  Lat.  64°X.  on  Southampton  Island,  and  Gavin  (1948.  Wilson  Bulletin,  59;  198) 
has  reported  its  breeding  in  the  Perry  River  district  just  south  of  Queen  Maud  Gulf,  yet 
Salomonsen  flatly  states  that  the  “pale  breasted  form  (B.  b.  lirota)  [is]  restricted  to  Spitz- 
bergen,  X.  Greenland,  X".  Ellesmere  Island  and  Axel  Heiberg  Land”  (p.  84). 

The  distributional  data  on  the  whole  are  excellent  and  exceedingly  timely  in  view  of  the 
fact  that  the  forthcoming  Fifth  Edition  of  the  A.O.L^.  Check-List  will  cover  Greenland  as  well 
as  the  Arctic  Archipelago.  The  author  makes  clear  that  Leach’s  Petrel  {Oceanodroma  leucorhoa) 
is  not  actually  known  to  nest  in  Greenland;  that  the  nest  of  the  Barrow’s  Goldeneye  {Bucepliala 
islandica)  has  yet  to  be  found  anywhere  on  the  island;  that  the  Pintail  {Dafila  acuta)  breeds  in 
some  numbers  on  the  west  coast;  that  the  Green-winged  Teal  (.4«ct5  crecca)  has  not  actually 
been  found  breeding  though  it  occurs  with  astonishing  regularity  in  spring  (adults)  and  from 
mid-September  to  mid-X^vember  (young  birds);  that  the  Greenland  White-fronted  Goose 
(Anser  albifrons  Jlavirosiris)  breeds  “only  in  the  low-arctic  region  of  the  West-coast,  from  64° 
to  72°  30'  n.  lat.”  (p.  59)  and  winters  “in  the  British  Isles,  chiefly  in  Ireland”  (p.  63).  Definite 
statements  of  this  sort  have  been  made  possible  through  banding.  One  banded  Greenland 
White-fronted  Goose  has  been  recovered  in  December  in  XMrth  America — at  Metis  Beach 
along  the  St.  Lawrence  River. 

Most  of  the  22  species  written  up  in  Part  1 are  treated  quite  fully.  The  author  has  had  wide 
experience  in  the  north,  but  in  discussing  nesting  habits,  courtship,  molts  migration  and  the 
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like  he  has,  fortunately,  drawn  extensively  on  the  exjieriences  and  writings  of  others.  His 
repeated  reference  to  the  failure  of  certain  species  to  breed  during  adverse  summers,  notably 
on  the  east  coast,  causes  us  to  wish  that  this  whole  subject,  as  well  as  the  irregularities  of  the 
mild  i)eriods  he  has  written  about  elsewhere  (1948.  Dansk  Oni.  Foren.  Tidss.,  42:  85-99), 
might  have  been  discussed  at  greater  length  in  the  introduction.  In  many  of  the  life  history 
discussions  use  of  the  word  ‘nocturnal’  is  unfortunate  in  that  it  is  almost  certain  to  connote 
darkness  to  main'  readers.  Students  who  have  observed  birds  during  the  breeding  season  in 
the  far  north  know  full  well  how  little  actual  darkness  there  is.  The  birds  come  and  go,  sing, 
court  and  feed  almost  literally  at  all  hours,  for  the  sky  is  light  even  in  the  middle  of  the  night. 

Of  very  sjiecial  interest  are  the  author’s  grajihic  discussion  of  the  cliff-nesting  of  the  Bar- 
nacle Goose  (Branla  leucopsis)]  the  striking  difference  between  the  colonial  nesting  of  the 
Eider  {Somateria  mollissima)  on  islets  in  salt  water  and  the  strictly  non-colonial  nesting  of 
the  King  Eider  {S.  spectabilis)  inland;  the  remarkable  dependence  of  the  Harlequin  Duck 
{II.  histrionicus)  upon  swiftly  moving  water;  the  migration  of  Brant  across  the  notorious  ice- 
caj);  and  the  jiresence  of  the  beaks  of  certain  cejihalopods  in  the  stomachs  of  virtually  all 
specimens  of  Eulmar  {Fidmarus  glacialis)  examined.  Hagerui)’s  guess  was  that  the  Fulmars 
ingested  these  cephalopod  beaks  when  eating  “the  faeces  of  the  smaller  whales,  which  feed 
on  cuttlefish.” 

The  Gitz-Johansen  drawings  are  bold  and  sketchy  to  say  the  least.  Their  technique  is 
e.xciting.  They  are  not,  jirimarily,  bird  illustrations  at  all,  but  Greenland  landscapes  or  sea- 
scajies  in  which  birds  happen  to  figure.  Crude  as  they  are,  their  plant  life,  rocks,  horizons,  and 
skies  are  authentic.  The  most  successful  of  them,  possibly,  is  that  of  the  Fulmar — a brisk  study 
chilly  enough  to  make  one  reach  for  one’s  overcoat.  Among  the  least  successful  is  the  flying 
Oldsquaw  {Clangula  hyemalis),  which  is  too  small  headed,  too  small  footed,  too  dark  in  eye- 
color,  and  utterly  motionless  despite  its  spread  wings. — George  Miksch  Sutton. 

Distributiox.\l  Check-List  of  the  Birds  of  Mexico.  Part  1.  By  Herbert  Friedmann, 

Ludlow  Griscom  and  Robert  T.  Moore.  Cooper  Ornithological  Club,  Pacific  Coast  Avi- 
fauna, Number  29,  Berkeley,  California,  June  30,  1950:  202  pp.,  2 colored  plates  (used  also 

in  The  Condor).  S4.00. 

The  authors  of  this  first  published  list  of  Mexican  birds  make  it  quite  clear  in  their  intro- 
duction that  they  exjiect  the  work  to  be  out  of  date  just  as  soon  as  interested  readers  have  had 
time  to  point  out  overlooked  data  in  the  literature  and  to  correct  the  ranges  of  various  species 
with  which  they  may  be  individually  familiar.  Although  a few  published  records  have  been 
overlooked,  the  big  gaps  in  the  ranges  of  many  species  are  no  doubt  due  to  lack  of  published 
data.  For  example,  the  eastern  range  of  the  Rufescent  Tinamou  {Cryptiirellus  cinnamomeus) 
is  given  as  “southern  Tamaulipas  south  through  Central  America,”  whereas  the  bird  ranges 
northward  through  western  Tamaulipas  and  eastern  Nuevo  Leon  at  least  as  far  as  the  hills 
south  of  Linares.  The  Western  Grebe  {Aechmophorus  occidentalis)  is  said  to  be  “locally  com-  f 

mon  to  June  11”  in  Baja  California,  and  to  occur  in  certain  other  Me.xican  states  in  winter,  | 

whereas  actually  it  is  fairly  common  in  several  states  throughout  the  summer.  Adult  and 
young  birds  may  be  observed  on  [irairie  lakes  in  Zacatecas  and  from  the  paved  highway  along 
the  west  shore  of  Lake  Chapala,  in  Jalisco,  in  June  and  July.  Such  large  and  easily  observed 
birds  as  the  Wood  Ibis  {Mycteria  americana)  and  Roseate  Spoonbill  {Ajaia  ajaja)  are  not  listed 
for  the  big  state  of  Oaxaca,  although  both  species  are  quite  common  in  the  marshes  around 
Salina  Cruz.  Since  it  is  probable  that  anyone  using  the  book  will  consider  the  stated  ranges  as 
merely  suggestive,  these  faults  may  be  taken  lightly.  The  thing  of  importance  is  that  we  do 
now  have  a jiublished  list  and  that  some  definite  points  in  the  range  of  each  species  have  been 
set  down.  The  Check-List  is  welcome  and  well  worthwhile. 
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The  famil}-  arrangement  is  that  of  Wetmore’s  “A  S3'stematic  Classification  for  the  Birds 
of  the  World.”  The  famiR  name  is  given  first,  followed  b>’  the  scientific  and  common  name  of 
the  species.  The  general  distribution  of  the  species  is  given  ne.xt.  This  is  followed  by  the 
scientific  name  of  each  subspecies  and  the  detailed  range  of  each.  The  Mexican  common  name 
(usualK'  Sjianish,  sometimes  Mayan,  etc.)  of  each  subspecies  is  also  given.  FinalR  there  is  an 
excellent  index  of  all  the  common  and  scientific  names.  The  subspecies  included  are  largely 
those  recognized  b}'  Peters  in  his  “Check-List  of  Birds  of  the  World”  but  the  authors  have 
exercised  “independent  judgment”  when  that  has  been  deemed  advisable.  In  the  Accipitridae 
they  do  not  accept  Accipiter  cooperii  mexicanus  on  the  grounds  that  it  seems  doubtfully 
distinct;  on  the  other  hand  they  do  accept  Cathartes  aura  teter  which  would  seem  to  be  equally 
doubtful.  No  two  taxonomists  will  ever  agree  on  such  points  as  these  and  until  there  is  a 
definite  rule  adopted  for  the  acceptance  of  subspecies  on  a statistical  basis,  such  arguments  will 
continue.  On  the  whole,  the  subspecific  treatment  is  sound  and  conservative. 

In  an  attempt  to  make  the  list  as  useful  as  possible  to  field  students  and  to  visitors  to  Mexico 
who  do  not  collect,  each  subspecies  which  the  authors  believe  can  be  identified  in  the  field 
has  been  marked  by  an  asterisk.  Such  thoughtfulness  is  certainR  commendable.  The  inclusion 
of  Mexican  common  names  possibly  was  intended  to  serve  somewhat  the  same  purpose. 
However,  if  amateur  field  students  attemjM  to  use  these  names  they  will  soon  find  that  many 
of  them  are  not  the  ones  used  locally.  This  is  not  a criticism  of  the  distinguished  Mexicans 
who  supplied  the  names.  We  still  have  somewhat  the  same  trouble  in  this  country'  with  com- 
mon names  supj)lied  by  the  A.O.U.  committee  even  after  four  editions  of  the  Check-List. 

There  is,  in  the  museum  at  Tuxtla  Gutierrez,  Chiapas,  a mounted  Jabiru  (Jabiru  mycteria) 
specimen  said  to  have  been  taken  on  the  river  near  the  ciW.  Other  Jabirus  are  reported  to  have 
been  seen  at  the  same  locality.  Since  Miguel  Alvarez  del  Toro,  who  is  curator  of  the  museum, 
is  the  only  Mexican  who  has  been  contributing  regularly  to  our  ornithological  magazines 
(several  short  papers  or  notes  from  him  have  ajjpeared  in  The  Condor  and  The  Auk)  it  seems 
strange  that  he  was  not  consulted.  The  Check-List  indicates  that  the  inclusion  of  the  Jabiru 
was  based  on  one  lone  record  from  Cosamaloapam,  Veracruz. 

In  comparing  the  various  groups  in  the  list,  the  reviewer  received  the  impression  that  the 
hummingbirds  were  more  carefully  covered  than  most  other  families.  If  true,  this  might 
suggest  that  the  authors  became  more  thorough  as  they  progressed,  for  this  is  the  last  family 
in  the  book. — L.  Irbj’  Davis. 

CAN.A.D.V  Geese  of  the  Mississippi  Flyw.vy  with  Special  Referenxe  to  ax  Illinois 
Flock.  By  Harold  C.  Hanson  and  Robert  H.  Smith.  Bulletin  of  the  Illinois  Natural  His- 
tory Survey,  Urbana,  Illinois,  Vol.  25,  Article  3,  March,  1950:  6f  X 10  in.,  pp.  67-210, 
frontispiece,  92  figs.,  47  tables,  bibliograph}*.  Paper,  1 copy  free;  cost  of  more  than  one 
copy  to  be  determined  b>'  correspondence. 

The  authors  have  been  far  afield  in  gathering  the  material  for  this  informative  and  detailed 
report.  Hanson,  as  Game  Specialist,  spent  several  years  at  the  Horseshoe  Lake  Refuge  in 
Illinois  where  approximate!}’  50%  of  the  Mississippi  River  Valley  Canada  Geese  wintered 
during  the  time  of  this  study.  He  also  spent  parts  of  two  summers  in  the  James-Hudson  Bay 
goose  nesting  area.  Smith,  as  Flyway  Biologist  for  the  United  States  Fish  and  Wildlife  Service, 
observed  this  and  other  Canada  Goose  populations  in  various  areas  of  Canada  and  the  LTited 
States. 

Starting  in  the  north,  the  authors  discuss  goose  breeding  grounds  from  the  standpoint  of 
geography,  geology,  vegetation,  and  nesting  sites  preferred  by  the  geese.  Information  on  the 
last  point  should  be  of  great  value  to  those  attempting  to  rebuild  Canada  Goose  breeding 
populations  throughout  areas  in  which  the  birds  once  nested  commonly. 

From  this  James-Hudson  Bay  j)roduction  area  the  geese  are  followed  south  over  their  fall 


58 


THE  WILSON  BULLETIN 


March  1951 
Vol.  63,  No.  1 


migration  routes  to  various  wintering  concentration  points  in  the  United  States.  One  of  the 
more  important  stoj)ping  places  in  the  fall  is  the  famed  Jack  Miner  Bird  Sanctuary  at  Kings- 
ville, Ontario.  Here  appro.ximately  31, (KK)  Canada  Geese  were  handed  between  1915  and  the 
spring  of  19-44.  A discussion  of  certain  outstanding  handing  records  is  given. 

The  various  wintering  areas  of  the  Canada  Geese  are  taken  uj),  with  special  emj)hasis  on  the 
Horseshoe  Lake  Refuge.  In  the  discussion  of  this  particular  refuge,  the  annual  hunting  losses, 
the  behavior  of  the  geese,  and  the  hunting  methods  are  given  primary  importance.  These 
points  should  also  he  of  great  importance  to  states  such  as  Michigan  and  Wisconsin  which 
each  have  a number  of  goose  refuges. 

The  annual  hag  of  the  Mississippi  Valley  geese  isseparated  into  three  main  parts:  that  taken 
by  Canadians,  that  taken  by  Indians  on  the  goose  breeding  grounds,  and  that  taken  by  jieople 
in  the  United  States.  Crippling  losses  and  additional  mortality  factors  are  also  included  in  this 
discussion.  A summary  of  the  material  on  productivity  follows. 

Having  information  on  productivity,  as  well  as  trapj)ing  and  banding  data  of  the  Jack 
Miner  Bird  Sanctuary  and  the  Horseshoe  Lake  Refuge,  the  authors  went  further  and  tried  to 
determine  population  survival;  they  found  the  data  inadequate  and  biased  however,  so  felt 
that  their  findings  were  only  approximate. 

One  of  the  most  important  results  of  the  study  of  the  Jack  Miner  banding  data  was  the 
discovery  of  a distinct  and  heretofore  unrecognized  group  of  Canada  Geese  that  winter  in  the 
inland  areas  of  Virginia,  North  Carolina,  South  Carolina,  Georgia,  Alabama,  and  the  Gulf 
Coast  of  Florida.  Because  management  of  the  Mississippi  Valley  goose  population  should  be 
guided  to  some  extent  by  a knowledge  of  neighboring  goose  populations  a brief  summary  of  the 
breeding  and  wintering  ranges,  as  well  as  the  migration  paths  of  this  newly  defined  group  of 
Canada  Geese,  named  the  ‘Southeast  population’,  is  given.  Other  flyway  populations  are  also 
described. 

To  meet  the  problems  of  the  Mississippi  River  Valley  goose  population,  created  by  the 
geese  of  the  Horseshoe  Lake  Refuge,  proper  management  techniques  were  applied.  At  present 
the  j)opulation  has  responded  and  recovered  from  its  low  point  of  1945-46, 

In  summary,  this  bulletin  with  its  numerous  illustrations  and  well-founded  and  detailed 
information  should  certainly  be  studied  by  all  concerned  with  game  management  and  related 
subjects.  The  authors  have  done  a very  commendable  job  in  bringing  together  data  from  widely 
separated  areas  on  this  species. — Laurence  R.  Jahn. 
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HORMONES  AND  CYCLES:  A REVIEW 

BY  DEAN  AMADOX 


The  basic  causes  of  cycles  in  the  abundance  of  hares,  voles,  grouse  and  other  northern 
animals  are  still  but  little  understood.  Disease,  predators,  and  parasites  have  all  been  sus- 
pected, but  these  are  now  generally  believed  to  be,  if  involved  at  all,  no  more  than  con- 
tributing factors.  Starvation  is  not  likely  to  be  a cause  of  cycles,  except  in  the  case  of  certain 
predators  which  may  have  secondary  cycles  reflecting  fluctuations  in  the  numbers  of  their 
prey.  Efforts  to  show  that  cycles  are  caused  by  sun  spot  fluctuations  have  not  met  with 
success. 

Some  years  ago  Green  and  Larson  (1938)  found  that  at  the  time  of  cyclic  die-off  in  the 
Varying  Hare,  Lepus  americanus,  in  Minnesota,  large  numbers  of  these  animals  perished 
suddenly  of  hypoglycemic  shock.  This  “shock  disease”  involves  no  pathogenic  organism,  but 
has  as  its  immediate  organic  cause  a failure  of  the  liver  to  store  glycogen.  Any  mild  stress,  e.g., 
exercise  or  capture,  may  induce  convulsions  and  death  in  hares  at  such  periods.  The  signifi- 
cance of  these  facts  became  more  evident  in  the  light  of  Selye’s  (1950)  later  research  on  the 
effects  of  stresses  upon  laboratory  animals.  His  findings  have  been  summarized  by  White 
(1950;  394)  as  follows:  “ . , . all  living  organisms  can  respond  to  stress  as  such,  and  ...  in 
this  respect,  the  basic  reaction  pattern  is  always  the  same,  irrespective  of  the  agent  used  to 
produce  stress.  He  (Selye)  has  called  this  response  the  General-Adaptation-Syndrome,  and 
its  derailments  the  Diseases  of  Adaptation.”  Physiologically,  this  adaptiv^e  response  in- 
volves the  secretion  of  the  adrenocorticotrophic  hormone  (ACTH)  by  the  pituitary  and  of 
the  cortisone  hormone  by  the  adrenal  cortex.  Probably  other  hormones  are  involved  as  well, 
for  example,  one  of  the  spleen  now  being  investigated  at  the  marine  biological  station  at  Na- 
ples, a hormone  which,  it  is  thought,  may  be  responsible  for  the  phenomenon  of  “second 
wind”  in  man  (Crammer,  1950:  361). 

Selye  pointed  out  that  the  shock  disease  of  hares  resembled  what  he  called  the  “diseases  of 
adaptation”,  but  it  remained  for  Christian  (1950)  to  emphasize  that  Selye  had  provided  what 
would  seem  to  be  a satisfactory  explanation  of  the  sudden  decimations  that  occur  in  cyclic 
species.  Christian  visualizes  the  process  as  follows  (p.  253):  “Exhaustion  of  the  adreno-pitui- 
tary  system  resulting  from  increased  stresses  inherent  in  a high  population,  especially  in 
winter,  plus  the  late  winter  demands  of  the  reproductive  system,  due  to  increased  light  or 
other  factors,  precipitates  population-wide  death  with  the  symptoms  of  adrenal  insufficiency 
and  hypoglycemic  convulsions.” 

Are  birds  subject  to  shock  disease?  So  far  as  I know,  it  has  not  been  rejiorted,  though  the 
“autumn  madness”  of  Ruffed  Grouse,  Bonasa  umbelliis,  might  be  correlated  with  such  dis- 
turbances. Most  investigations  of  the  cycles  of  this  bird  have  tended  to  show  that  the  periodic 
decreases  result  from  heavy  mortality  of  chicks  (Bumj),  Darrow,  et  al.,  1947).  This  might 
mean  only  that  in  grouse,  apparently  unlike  hares  or  voles,  shock  disease  occurs  among  im- 
matures  rather  than  adults.  A recent  experiment  conducted  by  the  New  York  State  Conserva- 
tion Department  (Anon.,  1950)  did  precipitate  a “population  crash”  in  Ruffed  Grouse  and 
Varying  Hares  during  the  winter.  The  experiment  was  conducted  on  Valcour  Island  (area 
about  1000  acres)  in  Lake  Champlain.  Predators  were  intensively  controlled  on  this  island  for 
a period  of  five  years.  Both  grouse  and  hares  increased  rapidly,  but  in  the  winter  following  the 
third  year  there  was  a drastic  decrease  in  both  species.  This  was  attributed,  though  apparently 
without  much  evidence,  to  disease.  Populations  on  a control  area  on  the  mainland  remained 
almost  stable.  It  seems  entirely  possible  that  the  crash  in  the  two  species  followed  collapse  of 
hormonal  defense  against  multiple  stresses  following  over-po[)ulation.  Most  investigators 
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have  found  thal  cyclic  decreases  in  grouse  i)oj)ulations  are  correlated  with  j)opulation  density. 

In  the  paper  mentioned  above,  C'hristian  assumes  that  in  sj>ecies  not  known  to  be  cyclic, 
e.g.,  the  Heaver,  Castor  canadensis,  the  poj)ulation  is  held  below  the  critical  level  by  other 
factors,  such  as  j)redalion  by  man.  It  seems  possible,  however,  that  collajise  of  the  adreno- 
j)ituitary  system,  with  resulting  shock  disease,  in  voles  and  hares  is  in  itself  an  adaptation  to 
reduce  the  population  of  these  prolific,  short-lived  sjtecies  drastically  at  times  of  over-abun- 
dance, so  that  the  stresses  on  the  remaining  nucleus  of  breeding  stock  are  quickl}'  alleviated. 
Wolves  and  other  carnivores,  on  the  other  hand,  are  so  very  resistant  to  cold,  semi-starvation 
and  other  jtrivations  that  they  may  never  be  subject  to  sudden  hormonal  deficiencies  caused 
by  stress.  In  man  himself,  adreno-j)ituitary  exhaustion  is  often  a physiological  symptom  of 
schizoj)hrenia  resulting  from  stress — a condition  not  necessarily  fatal  (White,  op.  cit.).  .\n 
even  more  gradual  impairment  of  the  hormonal  defense  mechanism  is  implied  in  the  sugges- 
tion that  the  greater  average  longevity  of  women  as  comj)ared  with  men  reflects  a ‘‘better- 
damped  reaction  to  stress”  (Comfort,  1950). 

Investigation  of  the  role  played  by  hormonal  deficiencies  in  population  fluctuations  among 
birds  will  require  both  field  and  laboratory  studies.  The  hormones  involved  in  the  physiologi- 
cal adjustment  of  the  mammal  to  stress  are  proving  of  great  significance  in  medicine  and  biol- 
ogy. Does  a similar  physiological  mechanism  exist  in  birds? 
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THE  DINGELL-JOHNSON  ACT:  WILL  IT  BENEFIT  BIRD-LIFE? 

.An  eleven-year  fight  was  won  on  August  9,  1950,  with  the  jiassage  of  the  Dingell-Johnson 
Hill  (Public  Law  681, 81st  Congress,  2nd  Session).  This  Act,  which  will  become  effective  July  1, 
1951,  will  do  for  fisheries  conservation  what  the  Pittman-Robertson  Act  has  done  for  wild 
game.  Together,  these  two  pieces  of  legislation  will  advance  all  fields  of  conservation,  benefit- 
ing bird-life  indirectly. 

The  Dingell-Johnson  Act  authorizes  the  ajiprojiriation  of  such  moneys  as  may  be  collected 
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from  a 10  percent  Federal  tax  on  “ . . . fishing  rods,  creels,  reels,  and  artificial  lures,  baits, 
and  flies  ...”  for  the  preceding  fiscal  year.  The  bill  authorizes  the  appropriation,  but  the 
appropriation  proper  must  be  made  annually  by  the  Congress.  In  this  respect  it  differs  from 
the  Pittman-Robertson  Act  which,  as  now  amended,  sanctions  use  of  the  taxes  collected  from 
sporting  arms  and  ammunition  during  the  preceding  fiscal  year  without  further  action  by 
Congress.  The  money  is  proportioned  to  the  States,  after  they  have  met  qualifications  similar 
to  those  of  the  Pittman-Robertson  Act.  The  proportionment  is  thus:  40  percent  in  the  ratio 
which  the  area  of  each  State,  including  coastal  and  Great  Lakes  water,  bears  to  the  total  area 
of  all  the  States;  and  60  percent  in  the  ratio  which  the  number  of  persons  holding  jjaid  licenses 
to  fish  for  sport  or  recreation  in  the  State  bears  to  the  number  of  such  persons  in  all  the  States. 
No  State  shall  receive  less  than  1 percent  nor  more  than  5 percent  of  the  total  amount  appro- 
priated; Alaska,  Hawaii,  Puerto  Rico  and  the  Virgin  Islands  are  jjrovided  for.  No  more  than 
8 percent  of  the  annual  appropriation  may  be  used  for  administration. 

.\ny  money  which  is  appro{)riated  to  any  State  and  not  expended  in  the  two  years’  time 
limit  may  be  used  in  carrying  out  the  research  program  of  the  Fish  and  Wildlife  Service  in 
respect  to  fish  of  material  value  for  sport  and  recreation.  This  provision  should  make  available 
to  the  Service  money  badly  needed  for  research  on  migratory  fish  which,  like  migratory  birds, 
do  not  lend  themselves  well  to  individual  State  research  or  management. 

The  enabling  legislation  has  defined  “fish  restoration  and  management  j)rojects”  to  mean 
projects  designed  for  the  restoration  and  management  of  all  species  of  fish  which  have  ma- 
terial value  for  sport  or  recreation  in  the  marine  and/or  fresh  waters  of  the  United  States. 
Types  of  projects  acceptable  under  the  law  include  (1)  research  projects;  (2)  management 
investigations;  (3)  stocking  of  waters  with  food  and  game  fishes  including  an  investigation 
of  the  efficacy  of  such  projects;  and  (4)  selection,  restoration,  rehabilitation  and  improvement 
of  areas  of  water  or  land  adaptable  as  hatching,  feeding,  resting  or  breeding  places  for  fish. 
After  1953,  not  more  than  25  percent  of  the  money  allotted  to  each  State  may  be  spent  for 
the  maintenance  of  water  areas  acquired  and  developed  under  the  j)rovisions  of  this  Act. 

Twenty-five  percent  of  the  money  required  for  any  of  the  t\'pes  of  projects  listed  above 
must  be  supplied  by  the  individual  State,  and  the  remaining  75  percent  is  provided  by  the 
Federal  government  under  the  Dingell-Johnson  .\ct,  as  with  the  Pittman-Robertson  Act. 
It  is  estimated  that  the  Federal  tax  on  sport  fishing  gear  will  produce  an  income  of  about 
$3,000,000.  If  this  amount  is  appropriated  by  the  Congress,  and  assuming  that  some  15,000,000 
fishing  licenses  are  sold  annually,  the  individual  States  would  receive  amounts  varying  between 
$26,000  and  $132,000  from  the  Federal  government  for  fisheries  work.  These  figures  would  be 
increased  by  the  25  percent  matching  funds  from  the  several  States. 

It  has  recently  been  announced  that  the  Dingell-Johnson  .\ct,  like  the  Pittman-Robertson 
.\ct,  will  be  administered  for  the  Federal  government  by  the  Branch  of  Federal  Aid  of  the 
Fish  and  Wildlife  Service,  Department  of  the  Interior.  Most  conservationists  agree  that  this 
is  a wise  decision,  as  this  Branch  has  had  more  than  a decade  of  ex[)erience  in  administering 
the  Pittman-Robertson  funds  and  has  already  established  a high  reputation  with  the  wild- 
life agencies  in  each  of  the  48  States  and  possessions. 

It  is  obvious  that  the  advancement  made  possible  by  this  .\ct  will  benefit  the  entire  con- 
servation field,  esi)ecially  as  provisions  are  made  for  employing  professionally  trained  per- 
sonnel for  work  in  every  section  of  the  United  States  and  its  possessions.  The  addition  of  this 
relatively  large  number  of  full-time  wildlife  biologists  to  the  existing  conservation  force  is 
certain  to  elevate  many  spheres  of  natural  history  other  than  fisheries.  Further,  the  acquisition 
and  management  of  land  and  water  areas,  as  made  possible  by  Dingell-Johnson  money,  should 
benefit  other  forms  of  animal  life  as  well  as  fish.  For  example,  it  has  been  demonstrated  re- 
peatedly that  the  acquiring  and  developing  of  federal  migratory  waterfowl  areas  have  been 
of  substantial  benefit  to  many  forms  of  birdlife  other  than  waterfowl.  Likewise,  it  is  entirely 
possible  that  the  acquisition  and  development  of  water  areas,  and  certain  adjoining  land 
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areas,  for  fisheries  jiurposes  will  he  beneficial  in  its  elTect  ujion  many  forms  of  our  birds.  As  a 
result  of  the  acquisition  and  developmental  jirogram  of  the  Dingell-Johnson  Act,  ornitholo- 
gists may  exjiect  to  have  at  their  disposal  many  additional  outdoor  laboratories,  with  sympa- 
thetic and  coojierative  fellow  workers  in  charge  of  these  areas. 

The  jiassage  of  the  Dingell-Johnson  .\ct,  notwithstanding  the  fact  that  it  has  been  pre- 
sented annually  to  the  Congress  for  many  years,  jioses  one  rather  serious  problem,  namely, 
that  of  immediately  securing  adecjuately  trained  jiersonnel.  Where  will  the  trained  personnel 
come  from,  as  of  July  1,  1951,  to  carryout  the  provisions  of  this  legislation  in  each  of  the  48 
States?  This  jiroblem  has  given  the  State  fisheries  people  much  concern  as  they  know  only  too 
well  that  they  recjuire  personnel  trained  to  secure  biological  facts,  work  with  sportsmen,  and 
get  practical  results  on  the  ground  or  in  the  water.  Perhajjs  the  best  type  of  training  for  state 
conservation  work  is  that  of  serving  an  aj)j)renticeship  in  the  field,  working  on  a typical  proj- 
ect, while  taking  academic  training.  It  is  obvious  that  adequately  prepared  personnel,  with 
both  academic  and  ‘practical”  experience,  cannot  be  trained  in  a hurry.  Most  states  will  have 
their  j)rojects  up  for  consideration  well  in  advance  of  July  1,  1951.  Where  will  the  personnel  be 
secured  to  make  the  best  use  of  the  funds  then  available?  Will  the  fisheries  people  repeat  some 
of  the  mistakes  made  by  certain  early  Pittman-Robertson  project-leaders  in  undertaking 
general  life  history  studies  with  inexperienced  personnel  and  thus  throw  the  stigma  of  “im- 
practical” on  all  fisheries  research  under  the  Dingell-Johnson  Act?  Will  they,  in  the  rush  to 
secure  the  needed  men,  settle  for  individuals  whose  qualifications  do  not  justify  their  assuming 
leadership  responsibilities  in  the  States  fisheries  field  but  who  will  assume  such  leadership 
merely  because  they  were  the  first  employed  and  thus  have  greater  seniority?  The  inroads 
which  will  be  made  upon  conservation  personnel  by  the  present  military  preparedness  program 
may  further  comjdicate  fisheries  personnel  problems. 

There  is  little  question  that  the  Dingell-Johnson  Act  will  go  down  in  history  as  one  of  the 
most  im{)ortant  steps  forward  in  the  entire  field  of  conservation.  We  all  have  cause  to  rejoice 
in  its  passage. — H.  S.  Mosby  and  W.  W.  H.  Gunx. 


GRADUATE  RESEARCH  IX  ORNITHOLOGY 

Several  readers  of  The  Wilson  Bulletin  have  expressed  interest  in  learning  the  extent  to 
which  graduate  students  in  American  universities  were  conducting  ornithological  research  in 
fulfillment  of  their  thesis  requirements  for  advanced  degrees.  It  would  be  even  more  interesting 
to  learn  of  all  current  bird  research  in  the  country,  but  a compilation  of  that  scope  we  do  not 
have  the  temerity  to  tackle,  and  the  j)resent  preliminary  summary  is  limited  strictly  to  re- 
search being  conducted  by  graduate  students.  Editor  Sutton  recjuested  us  to  assemble  what 
information  we  could,  and  as  a start  we  wrote  each  of  the  institutions  known  by  us  to  en- 
courage theses  on  ornithological  topics. 

Some  workers  object  to  having  current  research  mentioned  in  print  until  it  has  been  com- 
f)leted  and  published  in  full  and  final  form.  They  may  feel  that  publishing  the  titles  below  will 
be  inter])reted  as  “staking  out  claims,”  a procedure  which  could,  possibly,  in  some  cases, 
hinder  research.  Outweighing  such  hazards,  we  think,  are  several  benefits.  Readers  of  The 
Bulletin  undoubtedly  have  a lively  interest  in  current  ornithological  research  throughout  the 
country.  Some  graduate  investigations  might  be  of  such  nature  that  Wilson  Club  members, 
once  informed  of  them,  could  offer  cooperation.  In  some  instances  unnecessary  duplication  of 
effort  might  be  forestalled.  Members  planning  future  graduate  work  might  be  aided  in  their 
choice  of  a school.  .\t  any  rate,  your  reaction  as  readers  may  determine  whether  the  compila- 
tion will  be  attemj)ted  in  future  years. 

It  is  recognized  that  such  an  initial  effort  as  this  cannot  but  be  incomplete  for  a variety  of 
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reasons.  In  several  cases  the  response  indicated  that  some  students  would  be  selecting  thesis 
topics  later.  Some  reported  no  ornithological  theses  in  progress  just  now,  but  made  clear  that 
this  type  of  work  was  encouraged  when  possible.  Many  institutions  doing  such  work  we  doubt- 
less overlooked,  for  which  we  apologize,  but  we  hope  that  the  publication  of  this  preliminary 
list  will  stimulate  communication  from  them.  Finally,  several  institutions  have  not  yet  re- 
sponded, probably  for  perfectly  legitimate  reasons.  Ornithologists  are  well  known  to  be  far- 
flung  travelers,  and  some  of  the  persons  to  whom  our  inquiries  were  directed  have  likely  been 
engaged  in  field  work  of  their  own  at  points  not  easily  accessible  to  the  U.  S.  mails.  One  re- 
sponse we  received  was  from  Saudi  Arabia:  for  this  one  we  were  especially  grateful.  We  hope 
that  those  institutions  whose  ornithological  graduate  work  is  not  adequately  represented 
in  this  preliminary  list  will  send  us  additional  information  promptly,  so  that  a further  report 
may  be  more  complete. 

The  degree  toward  which  a student  is  working  is  stated  in  some  cases,  not  in  others:  we 
are  giving  here  only  such  information  as  has  been  passed  on  to  us.  Theses  in  the  general  field 
of  game  management,  even  if  concerned  with  avian  species,  we  have  not  included.  A classified 
list  of  graduate  theses  submitted  in  American  universities  between  1934  and  1949  on  “subjects 
related  to  the  ecology  and  management  of  wildlife”  aj>peared  in  The  Wildlife  Review  for  Feb- 
ruary, 1950,  and  its  editor,  Neil  Hotchkiss,  of  the  U.  S.  Fish  and  Wildlife  Service,  has  indicated 
his  desire  to  continue  issuing  this  occasionally  to  keep  it  uj)  to  date.  He  has  another  list  in  prepa- 
ration now. 

The  list  which  follows  is  limited  to  theses  which  were  in  progress  at  the  time  of  writing 
(July  to  December,  1950).  Some  of  these  may  have  been  comi)leted  since  that  time: 

California,  University  of 

Bailey,  Robert  E. — The  incubation  jmtch  of  birds. 

Childs,  Henry  E. — Population  studies  of  the  Brown  Towhee  (Pipilo  fuscus). 

Cogswell,  Howard  L. — Size  of  territory  in  chaparral  birds  in  relation  to  vegetation. 

Dixon,  Keith  L. — Comparative  ecology  and  behavior  of  sympatric  and  hybridizing  species 
of  titmice. 

Howell,  Thomas  R. — Natural  history  and  differentiation  in  Sphyrapicus  varius. 

Norris,  Robert  A. — A comparative  study  of  the  biology  of  the  nuthatches  Sitta  pygmaea 
and  Sitta  pusilla. 

Richards,  Lawrence  P. — Morphologic  adaptations  in  the  drepaniids  of  Hawaii. 

Salt,  G.  W. — Metabolic  characteristics  of  three  species  of  finches  {Carpodacus)  in  relation 
to  zonal  distribution. 

Cornell  University 

Dilger,  William  C.  (M.S.) — A bibliography  of  the  ornithology  of  India. 

Fischer,  Richard  B.  (Ph.D.) — Life  history  of  the  Chimney  Swift  (Chaetura  pelagica). 

Hawksley,  Oscar  (Ph.D.) — Life  history  of  the  Arctic  Tern  (Sterna  paradisaea). 

Hensley,  Marvin  M.  (Ph.D.) — The  ecology  of  the  birdlife  in  Organ  Pipe  Cactus  National 
Monument. 

Kessel,  Brina  (Ph.D.) — The  life  history  and  management  of  the  Starling  (Sturnus  vulgaris) 
in  New  York  State. 

Meng,  Heinz  (Ph.D.) — Life  history  and  management  of  the  Cooper’s  Hawk  (Accipiter 
coo  peril). 

Owen,  Oliver  S.  (Ph.D.) — The  ecology  of  birdlife  in  a black  ash  swamp. 

Parkes,  Kenneth  C.  (Ph.D.) — Speciation  in  the  breeding  birds  of  New  York  State. 

Reilly,  Edgar  M.  (Ph.D.) — The  origin  of  North  American  birds,  based  on  studies  for  the 
new  A.O.U.  Check-List. 

Florida,  University  of 

.^dams,  Claude  T. — Osteology  of  the  .\rdeidac. 
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liaumel,  Julian  J. — romj)arative  osteology  of  the  Fish  Crow  (Corviis  ossifragus)  and  the 
Common  Crow  (Corvus  brachyrhyttchos). 

Hums,  Hartley  J. — Ixolog>’  of  the  birds  of  Xewnans  Lake,  Florida. 

Dennis,  John  \. — Fcolog>'  of  Florida  woodpeckers. 

Dickinson,  Joshua  C.,  Jr. — Variation  in  the  Towhee  (Pipilo  eryllirophthalmus). 

Fehon,  Jack  II. — Comparative  osteology  of  rails. 

Glatfelter,  .Mfred  F. — Comparative  osteology  of  jays  of  the  genera  Cyanocitta  and 
.1  plielocoma. 

Hicks,  Thomas  W. — Geographical  variation  of  the  Bluebird  (Sialia  sialis). 

Nelson,  Gideon  F.,  Jr. — Fcology  of  the  birds  of  Welaka,  Florida. 

Kansas,  University  of 

Baker,  M.  F. — Natural  history  of  the  Prairie  Chicken  {Tympanuchus  cupido)  in  Kansas. 

Harder,  R.  C. — Fcology  of  the  Cardinal  {Richmondena  cardinalis)  in  eastern  Kansas. 

Louisiana  State  University 

.\rney,  S.  .\.  (Ph.D.) — A telescopic  study  of  day-time  migration.  (Several  other  Master’s 
and  Ph.D.  candidates,  with  specific  topics  not  yet  selected,  will  be  working  on  problems 
concerned  with  geographic  variation,  speciation,  life-history,  and  the  mechanics  of 
day-time  and  nocturnal  migration). 

Michigan,  University  of 

Batts,  H.  Lewis,  Jr.  (Ph.D.) — An  ecological  study  of  a 60-acre  piortion  of  the  Newcomb 
Tract,  near  Ann  Arbor,  Michigan,  with  special  reference  to  the  nesting  birds. 

Hofslund,  Pershing  B.  (Ph.D.) — A life-history  study  of  the  Yellow-throat  {Geothlypis 
trichas) . 

Humphrey,  Philip  S.  (Ph.D.) — Analysis  of  the  Mergini. 

Lunk,  William  A.  (Ph.D.) — Life  history  of  the  Rough-winged  Swallow  (Stelgidopteryx 
ruficollis) . 

Mengel,  Robert  M.  (Ph.D.j — Birds  of  Kentucky. 

Tordoff,  Harrison  B.  (Ph.D.) — Osteology  and  i)hylogeny  of  the  Fringillidae. 

Texas,  University  of 

Thompson,  William  L. — Survey  of  the  ecological  distribution  of  the  summer  birds  in  the 
“Canadian  Breaks”  in  Hutchinson  County,  Texas. 

Washington  State  College 

Caskey,  Jesse — Melanophores  in  silky  fowl. 

Gehrman,  Kenneth — Life  history  of  the  Lesser  Scauj)  Duck  {AytJiya  affinis). 

Mewaldt,  Leonard — The  re[>roductive  cycle  of  Clark’s  Nutcracker  {Xiicifraga  Columbiana). 

Schottelius,  Byron — Blue  Grouse  (Dendragapus  obscurus)  populations  in  Washington. 

Trivette,  Edward — Leg  muscles  of  charadriiform  birds. 

Wisconsin,  University  of 

Greeley,  Frederick  (Ph.D.) — Endocrine  factors  in  adaptation  to  environmental  stress  in 
birds. 

Lanyon,  Wesley  (M.S.) — Evidence  of  contagious  responses  in  birds. 

Nero,  Robert  (Ph.D.) — Breeding  behavior  and  territory  in  the  Red-wing  {Agelaius 
phoeniceus). 

Petersen,  Arnold  (Ph.D.) — Breeding  biology  and  behavior  of  the  Bank  Swallow  (Riparia 
riparia). 

Yale  University 

Huntington,  Charles  E. — A survey  of  the  Icteridae. 

Paynter,  Raymond  .V.,  Jr. — .Vvifauna  and  speciation  in  the  Territory  of  Quintana  Roo  in 
Mexico. 


— A.A.ROX  M.  B.^gg  .\xd  Gustav  A.  S\v.a.nsox 


EDITORIAL  COMMITTEE 


Dean  Amadon 
Aaron  Moore  Bagg 
Eugene  Eisenmann 
Margaret  Morse  Nice 
Eugene  P.  Odum 


Allan  R.  Phillips 
Gustav  A.  Swanson 
James  T.  Tanner 
William  C.  Vaughan 
George  J.  Wallace 


Editor  of  The  Wilson  Bulletin 
GEORGE  MIKSCH  SUTTON 
Museum  of  Zoology 
University  of  Michigan 
Ann  Arbor,  Michigan 

Assistant  Editor 
ANDREW  J.  BERGER 

Chairman  of  the  Illustrations  CoMmiTEE 
ROBERT  M.  MENGEL 

Suggestions  to  Authors 

Manuscripts  intended  for  publication  in  The  Wilson  Bulletin  should  be  neatly  typewritten, 
double-spaced,  and  on  one  side  only  of  good  quality  white  paper.  Tables  should  be  typed  on 
separate  sheets.  Before  preparing  these,  carefully  consider  whether  the  material  is  best  pre- 
sented in  tabular  form.  Use  figures  for  all  definite  weights,  measurements,  percentages  and 
degrees  of  temperature  (for  example:  2 kgm.,  1 inch,  20.5  cc.,  300®C.).  SpeU  out  indefinite  and 
approximate  periods  of  time  and  numerals  used  in  a general  manner  (for  example:  one  hundred 
years  ago;  about  two  and  one-half  hours;  seven  times).  Where  the  value  of  quantitative  data 
can  be  enhanced  by  use  of  appropriate  statistical  methods,  these  should  be  used.  Follow 
the  A.O.U.  Check-list  (fourth  edition)  and  supplements  thereto  insofar  as  scientific  names  of 
United  States  and  Canadian  birds  are  concerned  unless  a satisfactory  explanation  is  offered 
for  doing  otherwise.  Use  species  names  (binomials)  unless  specimens  have  actually  been 
handled  and  subspecifically  identified.  Summaries  of  major  papers  should  be  brief  but  quota- 
ble. Follow  carefully  the  style  used  in  this  issue  in  listing,  after  the  paper,  the  literature  cited. 
Photographs  for  illustrations  should  be  sharp,  have  good  contrast,  and  be  on  glossy  paper. 
Submit  prints  unmounted  and  attach  to  each  a brief  but  adequate  legend.  Do  not  write  heavily 
on  the  backs  of  photographs.  Diagrams  and  line  drawings  should  be  in  black  ink  and  their 
lettering  large  enough  to  permit  reduction.  The  Illustrations  Committee  will  prepare  draw- 
ings, following  authors’  directions,  at  a charge  of  $1  an  hour,  the  money  to  go  into  the 
color-plate  fund.  Authors  are  requested  to  return  proof  promptly.  Extensive  alterations  in 
copy  after  the  type  has  been  set  must  be  charged  to  the  author. 

A Word  to  Members 

The  Wilson  Bulletin  is  not  as  large  as  we  want  it  to  be.  It  will  become  larger  as  funds  for 
publication  increase.  The  Club  loses  money,  and  the  size  of  the  Bulletin  is  cut  down  accord- 
mgly,  each  time  a member  fails  to  pay  dues  and  is  put  on  the  ‘suspended  list.*  Postage  is 
used  in  notifying  the  publisher  of  this  suspension.  More  postage  is  used  in  notifying  the 
member  and  urging  him  to  pay  his  dues.  When  he  does  finally  pay  he  must  be  reinstated  on 
the  mailing  list  and  there  is  a publisher’s  charge  for  this  service.  The  Bulletin  will  become 
larger  if  members  will  make  a point  of  paying  their  dues  promptly. 

Notice  of  Change  of  Address 

If  your  address  changes,  notify  the  Club  immediately.  Send  your  complete  new  address 
to  ^e  Treasurer.  James  H.  Olsen,  Post  Ofl5ce  Box  151,  Worthington,  Ohio.  He  in  turn  will 
notify  the  publisher  and  editor. 


PAST  PRESIDENTS 
OF 

THE  WILSON  ORNITHOLOGICAL  CLUB 

J.  B.  Richards,  1888-1889 

Albert  F.  Ganier,  1924-1926 

Lynds  Jones,  1890-1893 

Lynds  Jones,  1927-1929 

Willard  N.  Clutc,  1894 

J.  W.  Stack,  1930-1931 

R.  M.  Strong,  1894-1901 

J.  M.  Shaver,  1932-1934 

L5rnds  Jones,  1902-1908 

Josselyn  Van  Tyne,  1935-1937 

F.  L.  Bums,  1909-1911 

Mrs.  Margaret  Morse  Nice,  1938-1939 

W.  E.  Saunders,  1912-1913 

Lawrence  E.  Hicks,  1940-1941 

T.  C Stephens,  1914-1916 

George  Miksch  Sutton,  1942-1943 

W.  F.  Henninger,  1917 

S.  Charles  Kendeigh,  1943-1945 

Myron  H.  Swenk,  1918-1919 

George  Miksch  Sutton,  1946-1947 

R.  M.  Strong,  1920-1921 

Olin  Sewall  Pettingill,  Jr.,  1948-1950 

Thos.  L.  Hankinson,  1922-1923 

Maurice  Brooks,  1950- 

THIRTY  SECOND  ANNUAL  MEETING  < 

DAVENPORT,  IOWA,  APRIL  27-28,  1951 


June  1951 

VOL.  63,  NO.  2 

PAGES  65-140 

title  PuUetm 


Published  by 

®{je  Wilson  (J^rnitljoIoBtcal  Club 


Baltimore,  Maryland 


— 

LIBRARY 

JUL  -9  1951 

HARVARD 

university 

The  Wilson  Ornithological  Club 
Founded  December  3,  1888 

Named  after  Alexander  Wilson,  the  first  American  ornithologist. 

Presiden^T^Mauncc  Brooks,  West  Virginia  University,  Morgantown. 

First  Vice-President — W.  J.  Brcckenridge,  University  of  Minnesota,  Minneapolis. 
Second  Vice-President — Burt  L.  Monroe.  Ridge  Road,  Anchorage,  Ky. 

Treasurer — Leonard  C.  Brecher,  1900  Spring  Drive,  Louisville  5,  Ky. 

Secretary — Harold  F.  Mayfield,  2557  Portsmouth  Ave.,  Toledo  13,  Ohio. 

Membership • dues  per  calendar  year  are:  Sustaining,  $5.00;  Active,  $3.00;  Associate, 
$2.00.  The  Wilson  Bulletin  is  sent  to  all  members  not  in  arrears  for  dues. 


Wilson  Ornithological  Club  Library 

The  Wilson  Ornithological  Club  Library,  housed  in  the  University  of  Michigan  Museum 
of  Zoology,  was  established  in  concurrence  with  the  University  of  Michigan  in  1930.  Until 
1947  the  Library  was  maintained  entirely  by  gifts  and  bequests  of  books,  pamphlets,  reprints, 
and  ornithological  magazines  from  members  and  friends  of  The  Wilson  Ornithological  Club 
Now  2 members  have  generously  established  a fund  for  the  purchase  of  new  books;  members 
and  friends  are  invited  to  maintain  the  fund  by  regular  contributions,  thus  making  available 
to  all  Club  members  the  more  important  new  books  on  ornithology  and  related  subjects.  The 
fund  will  be  administered  by  the  Library  Committee,  which  will  be  glad  of  suggestions  from 
members  on  the  choice  of  new  books  to  be  added  to  the  Library.  George  J.  Wallace,  Michi- 
gan State  College,  East  Lansing,  Michigan,  is  Chairman  of  the  Committee.  The  Library 
currently  receives  85  periodicals,  as  gifts,  and  in  exchange  for  The  Wilson  Bulletin.  With 
the  usual  exception  of  rare  books  in  the  collection,  any  item  in  the  Library  may  be  borrowed 
by  members  of  the  Club  and  will  be  sent  prepaid  (by  the  University  of  Michigan)  to  any 
address  in  the  United  States,  its  possessions,  or  Canada.  Return  postage  is  paid  by  the 
borrower.  Inquiries  and  requests  by  borrowers,  as  well  as  gifts  of  books,  pamphlets,  reprints, 
and  magazines,  should  be  addressed  to  “The  Wilson  Ornithological  Club  Library,  University 
of  Michigan  Museum  of  Zoology,  Ann  Arbor,  Michigan.”  Contributions  to  the  New  Book 
Fund  should  be  sent  to  the  Treasurer,  Leonard  C.  Brecher,  1900  Spring  Dr.,  Louisville  5, 
Ky.  (small  sums  in  stamps  are  acceptable).  A preliminary  index  of  the  Library’s  holdings 
was  printed  in  the  September  1943  issue  of  The  Wilson  Bulletin,  and  each  September  number 
lists  the  book  titles  in  the  accessions  of  the  current  year.  A brief  report  on  the  recent  gifts 
to  the  Library  is  published  in  every  issue  of  the  Bulletin, 


The  Wilson  Bulletin 

The  official  organ  of  The  Wilson  Ornithological  Club,  published  quarterly,  in  March,  June,  September,  and 
December,  at  Baltimore,  Maryland.  In  the  United  States  the  subscription  price  is  $2.00  a year.  Single  copies 
SO  cents.  Outside  of  the  United  States  the  rate  is  $2.25.  Single  copies,  60  cents.  Subscriptions,  changes  of 
address  and  claims  for  undelivered  copies  should  be  sent  to  the  Treasurer.  Most  back  issues  of  the  BttlMin 
are  available  at  50  cents  each  and  may  be  ordered  from  the  Treasurer. 

All  articles  and  communications  for  publication,  books  and  publications  for  review  should  be  addressed  to 
the  Editor.  Exchanges  should  be  addressed  to  The  Wilson  Ornithological  Club  Library,  Museum  of  Zoology, 
Ann  Arbor,  Michigan. 

Entered  as  second  class  matter  at  Baltimore,  Md.  Additional  entry  at  Ann  Arbor,  Mich. 


THE  WILSON  BULLETIN 


A QUARTERLY  MAGAZINE  OF  ORNITHOLOGY 


Puhlishea  by  The  Wilson  Ornithological  Club 


Vol.  63,  No.  2 

JUNE  IQ.U. 

MUS.  COMP.  ZOOt 
IIBRARI 

^es  65-140 

The  Pri:sidext’s  Page 

C'ONTENTS 

JUL  - J igAi 

66 

Mexicax  Rufescext  Tix.amou 

, Paixtixg  by  (i 

The  Rufescext  Tixamou George  Miksch  Sutton  67 

The  Xortherx  Eeemext  ix  the  Summer  Bird  Life  of  South-Cextral 


New  PvXGLaxd Wendell  Taber  69 

Xestixg  of  the  Farula  \\’arbler  IX  Michigax 

Richard  and  Jean  Graber  75 

Patterx  axd  Rate  of  Craxial  ‘Ossificatiox’  ix  the  House  Sparrow 

Robert  IT.  Xero  84 

The  Soxg  axd  Soxg-Eitght  of  the  Alder  Flycatcher 

Robert  A.  McCabe  89 

The  Soxg  of  the  Soxg  Sparrow Aretas  A . Saunders  99 

(iEXERAL  Notes 

GRAY  HERON  CHASED  BY  COMMON  GULL F . W.  PresUm  110 

THE  GENUS  Plegiidts  IN  OHIO Emerson  Kemsies  110 

REIDENTIEICATION  OF  SOME  SWANS,  SCOTERS,  AND  A JAEGER  FROM  KANSAS 

Harrison  B.  Tordoff  111 

DEEP  DIVING  OF  THE  OLD-SQUAW 1.  IF.  Sctwrger  112 

MARSH  HAWK  CATCHING  A MOURNING  DOVE John  L.  George  112 

MARBLED  GODWIT,  UPLAND  PLO\T,R,  BURROWING  OWL,  AND  YELLOW-HEADED  BLACK- 
BIRD IN  CHICAGO  AREA IF.  L.  McAtee  112 

ICELAND  GULL  IN  FLORIDA Atlan  D.  Cruicksliank  113 

THE  nt:st  AND  EGGS  OF  SmaragdUes  t.  theresiae Fr.  Haversclimidt  114 

clark’s  nutcracker  in  THE  CHisos  MOUNTAINS,  TEXAS JoliH  E.  Galley  115 

FIRST  SUCCESSFUL  NESTING  OF  THE  CERL'LEAN  WARBLER  IN  NEW  JERSEY 

Eleanor  E.  Dater  115 

ENGLISH  SPARROWS  EATING  LOCUST  LEAF-MINERS .M aurice  BrOoks  116 

AN  ABERRANTLY  COLORED  SUMMER  TANAGER David  IF.  Jotinston  116 

THE  CARDINAL  IN  WINTER  IN  NORTH  DAKOTA Robert  X.  Randall  117 

YOUNG  GOLDFINCHES  EATEN  BY  GARTER  SNAKE Charles  C.  Carpenter  117 


Editorial 119 

Orxithological  Literature 124 


Athos  and  Sarah  Menaboni,  MenahonVs  Birds,  reviewed  by  Robert  M.  Mengel; 

Allan  D.  Cruickshank,  Summer  Birds  of  Lincoln  County,  Maine,  reviewed  by  Olin 
Sewall  Pettingill,  Jr.;  John  P.  Kelsall,  .1  Study  of  Bird  Populations  in  the  Annapolis 
Valley,  Nova  Scotia,  reviewed  by  John  \V.  Aldrich;  Fred  Mallery  Packard,  The  Birds 
of  Rocky  Mountain  National  Park,  reviewed  by  Gordon  Alexander;  Bartlett  Hen- 
dricks, Berkshire  Birds,  reviewed  by  George  J.  Wallace;  E.  M.  Nicholson,  How  to 
Choose  and  Use  Field-Glasses,  reviewed  by  Andrew  J,  Berger 

Complexities  of  Migr.atiox:  A Review Allan  R.  Phillips  129 

The  Persecutiox  of  Predaceous  Species 

Charles  M . Kirkpatrick  and  William  //.  Elder  138 


'I'HH  I’RKSIDKXT’S  PAGK 


'I'liis  letter  is  devoted  tt)  the  memory  of  Dr.  Lynds  Jones,  whose  recent  death  may  fairly 
he  said  to  mark  the  end  of  an  era  in  Wilson  ('luh  affairs.  During  the  early  and  formative  years 
of  the  organization,  Lynds  Jones,  in  a very  real  sense,  U'as  the  Club.  With  his  passing,  we  have 
with  us  oidy  one  remaining  founding  member.  Dr.  R.  M.  Strong,  of  Chicago. 

When  the  Wilson  Club  was  organized  in  1888,  Lynds  Jones  became  its  first  Secretary  and 
its  first  liditor.  He  served  as  I’resident  of  the  organization  from  1890  to  1893,  from  1902  to 
1908,  and  from  1927  to  1929.  As  Editor  of  The  Wilson  Bulletin,  his  tenure  included  the  years 
1888-19(K),  and  1902-1924,  a total  of  thirty-four  years  of  the  Club’s  existence. 

Long  associated  with  Oberlin  College,  an  institution  which  dared  dejiart  from  accepted 
academic  traditions.  Dr.  Jones  was  himself  a jiioneer  and  an  innovator  in  bird  study.  He  saw 
the  field  of  ornithology  as  embracing  more  than  taxonomy  and  jihysiology.  Pearly  issues  of  the 
Bulletin  carried  at  their  masthead  “A  Quarterly  Magazine  Devoted  to  the  Study  of  Living 
liirds.”  In  its  pages  vernacular  names  were  used,  since  the  Editor  wished  to  apjieal  to  a wider 
audience  than  the  small  coterie  of  scientists  who  were  at  ease  in  scientific  nomenclature.  Al- 
most every  early  issue  carried  life  history  studies,  and  there  were  constant  editorial  urgings 
that  bird  students  apply  some  quantitative  methods  to  their  observations. 

Scientific  bird  study,  around  the  turn  of  the  century,  was,  to  a remarkable  degree,  restricted 
to  the  Eastern  Seaboard  and  the  Pacific  Coast.  Students  from  eastern  centers  visited  and  col- 
lected in  the  midlands  of  the  United  States,  but  resident  observers  in  the  Mississippi  Valley 
were  few  and  far  between.  Along  with  such  pioneers  as  Thomas  S.  Roberts,  Francis  Hobart 
Herrick,  and  Norman  A.  Wood,  Lynds  Jones  did  much  to  make  the  Midwest  terra  cognita 
in  ornithology.  With  these  men  and  such  others  as  S.  Prentiss  Baldwin  and  V.  E.  Shelford, 
Dr,  Jones  led  students  into  the  pathways  of  ecology.  As  a result  of  this  wise  guidance,  the  mid- 
continent region  has  become  a center  for  sound  and  productive  ecological  work. 

I shall  not  forget  m>'  first  Wilson  Club  meeting.  Like  many  another  neophyte,  I went  to  Cleve- 
land not  knowing  a single  person  at  the  meeting.  ^Trough  a process  of  mental  agonizing,  I 
•had  screwed  up  my  courage  to  present  a paper,  a superficial  (and  generally  worthless)  study 
of  Bachman’s  Sparrow.  It  set  no  rivers  ablaze,  but  Lynds  Jones  was  President,  and,  with  in- 
nate courtesy,  he  spoke  kindly  to  me.  Had  that  word  of  encouragement  not  been  given,  I 
should  probably  not  have  attended  another  meeting.  In  this  kindly  attitude  toward  the  be- 
ginner a pattern  was  established,  and  the  Club  is  still  striving  to  follow  it. 

When  the  Club’s  membership  roll  was  {)ublished  in  1902,  fourteen  years  after  organization, 
it  contained  the  names  of  sixty  active  members,  four  honorary  members,  and  fourteen  asso- 
ciates. Nevertheless,  the  foundation  was  sound.  The  Club  has  grown  through  its  devotion  to 
accurate  and  j)ainstaking  study  of  living  birds  under  natural  conditions.  May  we  as  present 
members  recall  the  debt  we  owe  to  Dr.  Lynds  Jones,  who  charted  so  wise  a course  for  us  I 

M.\urice  Brooks 
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MEXICAN  RUFESCENT  TINAMOU 
{Crypturellus  cinnamomeus  mexicanus) 

Adult  female,  life-size,  sketched  March  4,  1938,  along  the  Rio  Sabinas, 
near  the  hill  village  of  Gomez  Farias  in  southwestern  Tamaulipas,  Mexico, 
by  George  Miksch  Sutton.  This  is  the  first  of  a series  of  eight  color  plates 
honoring  the  memory  of  Dr.  David  Clark  Hilton. 


THE  RUn:SCEXT  TIXAMOU 


BY  GEORGE  MIKSCH  SUTTOX 

The  Rufescent  Tinamou  {Cryplurellus  cinnamomeus)  is  the  most  northern 
of  the  tinamous.  Friedmann,  (iriscom  and  Moore,  in  their  useful  ‘Distribu- 
tional Check-List  of  the  Birds  of  Mexico,’  inform  us  that  in  western  Mexico 
it  ranges  northward  to  central  Sinaloa,  “breeding  up  to  vSOOO  feet.”  In  the  east 
it  is  common  locally  northward  to  the  Rio  Sabinas,  in  southwestern  Tamaulipas. 
I have  heard  it  also  in  the  valley  below  the  Mesa  de  Llera,  not  far  south  of 
Mctoria;  and  Irby  Davis  has  recorded  it  in  eastern  X^uevo  Leon,  in  the  hills 
south  of  Linares. 

In  southern  Tamaulipas  it  is  especially  common  in  the  all  but  impenetrable, 
waist-high  thicket  of  wild  pineapple  (Bromelia  pinguin).  Here  its  whistle,  a 
mellow,  slightly  quavering  who-ee-yoii,  is  to  be  heard  all  day  in  spring.  Here 
it  passes  its  whole  life,  hidden  from  the  outer  world,  rarely  flying,  rarely  even 
having  occasion,  it  would  seem,  to  cross  a trail.  I wonder  if  there  is  a more 
strictly  sedentary  bird  anywhere.  Only  twice,  during  the  course  of  several 
expeditions  to  MCxico,  have  I seen  a Rufescent  Tinamou  in  full  flight.  On 
each  occasion  the  bird  acted  as  if  it  had  never  flown  before. 

I saw  my  first  Rufescent  Tinamou  in  the  early  spring  of  1938.  That  year 
Thomas  D.  Burleigh,  the  late  John  B.  Semple  and  I spent  several  days  along 
the  Rio  Sabinas,  seeing  for  the  first  time  many  tropical  birds  with  which  we 
were  to  become  familiar  later.  I recall  how  puzzled  we  were  when  the  Mexicans 
told  us  that  these  whistling  birds  we  were  hearing  in  the  flood-plain  about  us 
were  perdiz.  Translating  the  word  as  partridges,  we  were  at  a loss  to  figure  out 
what  sort  of  galliform  birds  they  might  be.  Semple  finally  secured  a specimen 
• — a badly  mutilated  one  with  only  a little  of  the  bill  left.  Our  mingled  joy  and 
regret  can  be  imagined — joy  at  examining  in  the  flesh  our  first  crypturiform 
bird,  regret  at  realizing  how  useless  it  would  be  as  a model  for  the  portrait  I 
wanted  so  much  to  draw! 

Finally,  after  devoting  virtually  a full  day  to  the  project,  I got  a tinamou. 
I never  shall  forget  the  peculiar  thrill  I had  in  seeing  that  beautiful  specimen 
lying  beside  the  trail.  The  sun  had  disappeared  back  of  the  mountain  long 
since,  so  evening  was  descending,  but  I could  see,  even  in  the  dim  light,  how 
pale  the  large  eyes  were;  and  I was  much  impressed  by  the  coral-redness  and 
peculiar,  almost  waxy  smoothness  of  the  feet.  My  watercolor  drawing  I made 
the  following  morning,  several  hours  after  the  bird’s  death. 

We  did  not  find  the  nest  of  the  perdiz  in  1938;  but  on  May  2,  1939,  in  dry, 
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scruliby  woods  a few  miles  north  of  \'alles,  San  Jmis  Potosi,  I stumbled  uj)on 
a nest  and  two  e^jj;s  under  a dead  jialmetto  fan  in  a tangle  of  shrubbery  and 
cat’s  claw  smilax.  d'he  bird  scuttled  otT,  running  this  way  and  that  with  wings 
sjiread  and  droojiing,  head  lowered,  and  bill  jiarted.  It  gave  low,  breathy 
squeals,  which  at  first  I did  not  recognize  as  coming  from  the  bird.  On  jjre- 
jiaring  the  specimen  later  I was  surprised  to  find  it  a male,  with  greatly  en- 
larged testes.  'I'he  eggs  were  lustrous  Imt  not  highly  glossed,  and  of  a faintly 
|)urj)lish  jiale  tan  color.  nest  found  by  a Mexican  friend  along  the  Sabinas 
about  .\j)ril  20,  1041,  held  three  eggs.  We  were  told  that  the  clutch  was  never 
larger  than  that.  I have  never  seen  a downy  chick. 

4'he  Rufe.scent  4'inamou’s  whistle  can  be  imitated  easily,  and  it  is  j)ossible 
to  station  one’s  self  in  the  thicket  and  whistle  the  bird  up.  In  the  S{)ring  of 
1041  Dwain  W.  Warner  whistled  one  up  to  within  a few  feet,  struck  a fence 
wire  with  his  gun  to  see  what  the  bird  would  do,  and  was  surj)rised  to  see  it 
crouch  with  wings  spread.  W hen  he  struck  the  wire  again  it  whirred  noisily 
uj)  and  straight  off  (1042.  Auk,  50:  7).  Straight  flight  may  not  be  intentional; 
it  may  be  the  only  flight  of  which  the  bird  is  capable.  The  tail  is  so  very  short 
that  it  ])robably  does  not  serve  as  a rudder. 

In  1047  Ernest  F.  Edwards  whistled  a bird  up  and  took  wonderful  motion 
pictures  of  it  as  it  ran  through  the  tangle. 

It  is  hard  to  believe,  as  one  drives  southward  along  the  main  Laredo  to 
Mexico  (dty  highway  that  there  are  tinamous  within  hearing  distance  of  kilo- 
meter mark  610^ — but  there  they  are;  and  there  they  will  continue  to  be  as 
long  as  the  thicket  remains.  If  the  thickets  go,  the  tinamous  will  go  with  them. 

I'mvkksitv  of  Michigan  Museum  of  Zoology,  A.vx  Arbor 


THK  NORTHERN  ELEMENT  EN  THE  SUMMER  BIRD  LIFE 
01'  SOrrH-CEN  FRAL  NEW  ENGLAND 


BY  WENDELL  TABER 

From  the  white  Mountains  in  New  Hampshire  a broad,  high  plateau  ex- 
tends southerly  through  that  state,  then  across  Massachusetts  and  ('on- 
necticut  toward  Long  Island  Sound.  On  a line  extended  southerly  from  Mt. 
Moosilauke  (a  peak  of  4810  feet  elevation  some  31  miles  southwest  by  west  of 
Mt.  Washington)  15  or  more  peaks  in  New  Hampshire  attain  altitudes  of  be- 
tween 2()()()  and  3vS0()  feet.  Other  })eaks  lie  to  the  east.  On  this  same  line  in 
Massachusetts  altitudes  of  1200  to  1400  feet  are  numerous,  and  one  ])eak  to  the 
east  rises  to  over  2000  feet.  Westerly  of  the  line  the  plateau  falls  off  shar|)ly  to 
the  Connecticut  River,  which  in  northern  Massachusetts  has  an  elevation  of 
200  feet  or  less.  On  the  line  still  farther,  in  Connecticut,  altitudes  of  900  to  1000 
feet  are  frequent  and  two  eminences  near  the  town  of  Union  reach  almost  1300 
feet.  The  formation  changes,  though,  into  one  of  high,  Hat,  parallel  ridges 
Hanking  broad  river  valleys,  all  taking  a generally  north  and  south  direction 
and  gradually  losing  altitude  as  they  a]>proach  the  coast. 

On  Mt.  Washington,  6288  feet,  the  highest  peak  in  northeastern  North 
America,  the  tree-line  is  at  about  5000  feet.  Above  this  elevation  the  Hora  is 
arctic-alpine.  In  the  Sandwich  Range,  25  miles  to  the  south,  I have  found 
breeding  at  about  the  3000-foot  level  such  birds  as  the  Canada  Jay  (Ferisoreus 
canadensis),  Acadian  Brown-capped  Chickadee  {Pams  hudsonicus  lilloralis), 
Bicknell’s  Gray-cheeked  Thrush  {Ilylocichla  m.  minima),  and,  once,  the  Ameri- 
can Three-toed  Woodpecker  {Ficoides  tridaclyliis  bacalus).  My  observations  of 
the  last-named  species  there  are  quoted  by  Bent  (1939:  120). 

h'arther  south  in  New  Hampshire  the  Hora  and  summer  avifauna  of  the  pla- 
teau continue  to  conform  to  the  altitude  rather  than  the  latitude  in  possessing 
a strong  northerly  tinge.  Thus,  near  Fitzwilliam,  New  Ham{)shire  (maximum 
altitude  in  the  vicinity  nearly  1900  feet),  not  far  north  of  the  towns  of  Royalston 
and  Winchendon  in  Massachusetts,  trees  such  as  the  balsam  {Abies  balsamea), 
red  sj)ruce  {Picea  riibens),  and  larch  {Larix  laricina)  are  common;  hemlock 
{Tsuga  canadensis),  beech  {Fagus  gra)idi folia)  and  |)aper  birch  {Betiila  papyri- 
j'era)  occur  in  moderate-sized  stands;  and  the  ground  hemlock  or  yew  {Taxus 
canadensis)  is  local.  Over  a period  of  14  years  I have  found  the  following  birds 
nesting  in  the  region  at  1000  to  1300  feet  elevations:  Alder  k'lycatcher  {Empi- 
donax  (raillii),  Olive-sided  Flycatcher  {Xuttallornis  borealis).  Winter  W'ren 
{Troglodytes  troglodytes).  Magnolia  Warbler  {Dendroica  magnolia),  and  Myrtle 
Warbler  {Dendroica  coronala).  The  Wdiite-throated  S])arrow  {Zonolrichia  al- 
bicollis)  is  common.  Near  Royalston,  Massachusetts,  I .saw  a pair  of  Slate- 
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colored  Juncos  (J inico  hycwalis)  on  June  17,  1938.  d'heir  behavior  indicated 
that  they  were  nesting. 

John  II.  C'onkey,  a conservative  field  ornithologist  who  was  Secretary  of  the 
Xuttall  Ornithological  ('lub  prior  to  his  removal  to  Ware,  Massachusetts,  in 
1934,  informs  me  (/;/  lilt.)  that  in  the  Ware  and  Quabbin  Reservoir  region  of 
Massachusetts,  which  traverses  about  half  of  the  state  (roughly  the  half  lying 
between  the  northern  quarter  and  the  southern  quarter),  the  hemlock  and  paper 
birch  arc  common,  the  red  s])ruce  uncommon,  and  the  beech  and  yellow  birch 
{l^etuhi  lutea)  local.  He  informs  me,  too,  that  he  considers  the  following  to  be 
characteristic  summer  birds:  Alder  flycatcher.  Brown  ('reeper  {Certhia  fami- 
liaris),  Blue-headed  \4reo  (\lreo  solilarius),  Xashville  Warbler  {Vernikora 
ruficapiUa),  Black-throated  Blue  W'arbler  {Dendroica  caernlesceiis),  Black- 
burnian W'arbler  (Deudroica  fusca),  Xorthern  Water-Thrush  {Seiurus  nove- 
boracensis),  and  ("anada  A\’arbler  {Wilsonia  canadensis).  My  own  scattered 
records  over  a period  of  years  are  corroboratory.  Additionally,  I recorded  a 
\\'inter  Wren  near  Winchendon  in  the  aforesaid  northerly  quarter  in  a suitable 
breeding  site,  and  a Myrtle  Warbler  and  a White-throated  Sparrow  in  the  ad- 
joining township  of  Ashburnham,  all  on  June  7,  1947.  Aaron  M.  Bagg  informs 
me  {in  lilt.)  that  he  heard  an  Olive-sided  Flycatcher  in  a spruce  swamp  near  the 
\\'inchendon  Township  line  on  June  27,  1950.  Data  presented  by  H.  For- 
bush  (1927)  clearly  indicate  that  most  or  all  of  the  above-mentioned  birds  are 
summer  residents  of  this  plateau  region  in  Massachusetts. 

In  the  course  of  numerous  tri])s  between  Boston  and  Hartford,  Allen  H. 
Morgan  and  I became  intrigued  by  the  sparsely  inhabited,  densely  forested 
highlands  we  crossed  in  the  northeastern  corner  of  Connecticut.  Two  explora- 
tory trips  made  by  Aaron  M.  Bagg  to  the  region  heightened  our  interest.  After 
many  delays  we  finally  visited  this  area  in  early  July,  1950.  Bagg,  unfortunately, 
was  unable  to  join  us.  Arriving  at  Bigelow  Hollow  State  Park,  near  the  town  of 
Union,  on  the  evening  of  July  1,  we  camped  there. 

notable  feature  of  the  Park  is  an  extremely  narrow,  densely  timbered, 
mile-long  gorge,  through  which  fiows  Bigelow  Brook,  the  outlet  stream  from 
Mashapaug  Pond,  elevation  706  feet.  Hemlock  is  dominant  in  this  gorge.  De- 
scending at  a moderate  rate,  the  ravine  debouches  suddenly  into  a large,  irre- 
gularly shaped  pond,  Bigelow  Pond,  elevation  636  feet,  tucked  in  among  WO- 
foot  hills  covered  with  hardwoods.  The  shores  of  the  pond  are  badly  fouled 
with  a tangled  mass  of  long-dead  trees,  many  of  them  still  standing.  From  the 
pond  the  brook  continues  its  descent  at  a greatly  decelerated  rate,  through  the 
Vale  I'orest,  meandering  down  a fairly  narrow  valley  filled  with  alders.  Hills 
covered  with  hardwoods  rise  to  over  1000  feet  at  either  side. 

So  much  attention  has  been  paid  to  the  southern  element  in  the  bird  life  of 
south-central  Xew  England  that  ornithologists  are  all  but  unaware  of  the  boreal 
element  there.  The  part  of  northeastern  Connecticut  which  I have  briefly  de- 
scribed just  above,  together  with  northwestern  Connecticut,  contiguous  parts  : 
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of  New  York,  and  the  New  York-New  Jersey-eastern  Pennsylvania  hills  form 
a southward-projecting  boreal  ‘finger’  comparable  to — though  of  course  less 
pronounced  and  less  southerly  in  extent  than — that  of  the  main  Appalachian 
chain  and  that  of  the  great  Rocky  Mountain  system  of  the  west.  Merriam,  in 
his  ‘‘A  Review  of  the  Birds  of  Connecticut,  with  Remarks  on  their  Habits’’ 
(1877:  1-2)  and  Sage  and  Bishop  (1913:  8)  mention,  resjiectively,  the  ‘C'anadian 
Fauna’  and  ‘Canadian  elements  in  the  avifauna’  of  Connecticut,  but  do  not 
give  much  attention  to  them  as  such.  The  breeding  status  of  several  of  the 
‘northern’  birds  of  this  area  has  not,  to  my  way  of  thinking,  been  fully  enough 
stressed  anywhere. 

This  strong  ‘northerly  tinge’  of  the  bird  life  contrasts  rather  sharply  with 
the  ‘Carolinian  tinge’  of  the  Connecticut  River  valley  itself,  an  area  which  has 
been  described  by  Bagg  and  fdiot  (1937).  The  same  may  be  said  of  the  coastal 
plain  region  of  northeastern  Massachusetts,  jiarts  of  which  lie  east  of  southern 
New  Hampshire.  This  coastal  area  has  been  described  in  detail  by  d'ownsend 
(1905;  1920)  and  more  brietly  by  Stubbs  and  Emilio  (1931). 

Worth  repeating  is  the  fact  that  one  is  never  far  from  this  southern  element 
when  doing  field  work  in  the  plateau  region.  On  July  1,  in  North  Woodstock, 
Connecticut,  some  ten  miles  east  of  Bigelow  Hollow  State  Park,  Morgan  and 
I saw  a Turkey  \Tlture  {Cathartes  aura).  We  saw  the  same  or  another  Turkey 
\Tlture  the  following  day  near  East  Woodstock.  Altitudes  along  the  ridge  tops 
in  this  area  reach  700  to  900  feet.  Aaron  Bagg  and  Henry  M.  Parker,  in  their 
intensive  study  of  the  Turkey  \Ylture  in  Connecticut  (MS)  conclude  that  this 
‘southern’  species  has  become  a common  migrant  and  summer  resident  in  cer- 
tain western  and  southern  parts  of  the  state,  but  believe  that  our  Woodstock 
records  are  the  first  for  the  northeastern  part  of  the  state. 

Of  the  66  birds  recorded  (58  in  Bigelow  Hollow  State  Park  proper)  by  Mor- 
gan and  me  on  July  1 and  2,  1950,  the  following  boreal  species  warrant  com- 
ment. Unless  otherwise  stated,  localities  mentioned  are  within  the  Park. 

Brown  Creeper,  Cerlhia  familiaris.  July  2,  I watched  a pair  of  these  l>irds  chasing  each 
other  around  an  islet  in  the  pond  below  the  gorge.  E.  Alexander  Bergstrom,  of  W'est  Hart- 
ford, informs  Morgan  (in  lilt.)  of  having  seen  the  species  on  Talcott  Mountain,  outside  West 
Hartford,  on  May  30  and  June  6,  1943.  Sage  and  Bishoj)  (1913;  173)  give  no  records  for 
Connecticut  between  May  7 and  September  19.  Forbush  (1929:  354)  describes  the  species 
as  “rare  in  summer  in  southeastern  parts  [of  New  England)  and  not  yet  reported  as  breeding 
in  Rhode  Island.” 

Hermit  Thrush,  Hylociclila  guttata.  At  least  three  of  these  birds  were  singing  the  evening 
of  July  1st,  and  the  species  was  much  in  evidence  the  following  day.  Only  one  Wood  Thrush, 
Hylociclila  inustelina,  was  recorded  in  the  immediate  vicinity,  although  that  s|)ecies  was  ex- 
ceedingly common  elsewhere  throughout  the  greater  territory.  Bagg  recorded  two  Hermit 
Thrushes  in  a hemlock  swamp  in  nearby  Phoenixville  on  June  14,  1950.  Bergstrom  (in  litt.) 
states  that  the  species  nests  in  some  numbers  in  the  yellow  j)ine  of  the  Farmington  \'alley 
west  of  Hartford  and  at  times  on  Talcott  Mountain.  He  adds  that  there  are  summer  records 
for  Mansfield  Center  and  Tolland,  towns  not  greatly  distant  from  Bigelow  Hollow  State 
Park.  Excefit  for  one  Hartford  County  record.  Sage  and  Bishoji  (1913:  178-179)  restrict  the 
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species  in  .summer  to  the  northwestern  part  of  the  state.  Korhush  (1929:  4()2)  considers  the 
species  a “common  summer  resident  t hrou^hout  ...  northwestern  ('onnecticut”  hut  rare 
aiul  local  elsewliere  in  southern  New  h'-ngland  in  summer. 

Hlue-headed  Vireo.  Vireo  solilariKS.  W'e  saw  or  heard  this  species  at  three  jilaces  in  the 
I’ark  July  2.  Sa^e  and  Hishoj)  (191d:  146)  consider  it  “very  rare”  in  summer,  hut  mention 
several  hreeflinp;  records  for  Kasth)rd,  less  than  7 miles  distant,  air-line,  from  the  Park.  For- 
hush  (1929:  191 ) considers  the  species  a “rare  local  summer  resident”  in  Connecticut. 

Hlack-throated  Blue  Warhler,  Dendroica  caernlescens.  We  found  this  species  twice  within 
the  Park  on  July  2 as  well  as  at  one  jilace  just  outside  on  July  1.  Bagg  found  “many”  through- 
out the  region  in  general  on  June  15,  1950.  Sage  and  Bishop  n915:  154)  mention  Breeding 
records  for  I'.astford,  hut  limit  the  summer  (listril)ution  otherwise  chiefly  to  western  parts 
of  the  state,  as  does  also  Forhush  (1929:  255). 

Myrtle  Warhler,  Dendroica  coronata.  One  of  these  Birds  was  singing  as  we  cooked  supper 
on  July  1,  and  we  distinguished  four  territorial  areas  of  the  species  the  following  day.  By 
wa\-  of  contrast,  a Rough-winged  Swallow  (Stel^idopteryx  ruficollis),  rare  in  the  da}'S  of  Sage 
and  Bisho])  hut  now  well  distrihuted  even  in  Massachusetts,  flew  hack  and  forth  repeatedly 
not  far  from  our  fireplace.  Sage  and  Bishoj)  did  not  record  the  Myrtle  Warhler  in  summer, 
Forhush  (1929:  258)  states  that  the  species  “summers  and  possibly  Breeds  locally  in  the  hills 
of  northwestern  Connecticut.”  J.  Farley  (1919)  observed  a female  and  found  a nest  just 
over  the  state  line  near  Webster,  Massachusetts,  on  Ma}’  17,  1919. 

Blackburnian  Warhler,  Dendroica  fnsca.  As  might  he  expected  in  a large  hemlock  stand, 
this  sj)ecies  proved  to  he  almost  common.  (On  June  14,  1950,  Bagg  had  founrl  it  at  four  places 
in  and  near  Phoenixville,  Connecticut.  The  following  day  he  had  found  it  in  numbers  through- 
out the  area  in  general.)  Bergstrom  informs  me  that  there  are  June  records  for  Tolland  and 
Willington,  towns  which  lie  within  the  plateau  region.  Also,  he  has  found  the  sjiecies  on  Tal- 
cott  Mountain  in  summer.  Sage  and  Bishop  (1915:  157)  limit  the  species’  summer  distribution 
to  northwestern  jiarts  of  Connecticut.  Forl)ush  (1929:  258)  calls  it  a “rare  summer  resident, 
less  rare  in  western  j)arts.” 

Northern  Water-Thrush,  Seiunis  noveboracensis.  We  heard  this  sj^ecies  singing  the  evening 
of  July  1.  On  July  2 we  heard  two  singing.  Morgan  succeeded  in  seeing  both  birds;  I saw- 
one.  Bagg  had  seen  one  at  the  same  spot  on  June  15.  Sage  and  Bishop  (1915:  160)  give  no 
records  for  the  state  between  June  5 and  August  5.  P'orbush  (1929:  281),  while  stating  that 
the  species  is  not  known  to  breed  in  Connecticut,  comments  that  both  this  species  and  the 
Louisiana  W'ater-Thrush  {Seiurus  motacilla)  “are  found  in  the  same  localities  in  western 
-Massachusetts,  across  the  entire  state  where  their  respective  ranges  overlap,  and  Mr.  Harry 
S.  Hathaway  tells  me  that  he  has  found  both  species  breeding  in  the  Kingston  swamp  in 
Rhode  Island.”  .Vt  Bigelow  Pond  five  Louisiana  Water-Thrushes  were  in  evidence.  Moiacilla 
and  noveboracensis  were  practically  together  at  times.  The  habitat  was  fairly  typical  of  that 
in  which  I customarily  find  the  Northern  Water-Thrush  in  summer  in  northern  New  England, 
and  both  s|)ecies  were  concentrated  in  a rather  small  strip  of  shore-line.  No  water  was  coming 
over  the  spillway  out  of  Mashapaug  Pond,  and  there  was  only  a sluggish  flow  from  under- 
ground seepage  lower  down  in  the  outlet  brook.  Conceivably,  drying  uj-)  of  the  brook  may 
have  caused  the  Louisiana  Water-Thrushes  to  vacate  what,  at  times  of  good  water  conditions, 
woulfl  be  their  normal  breeding  territory.  .\lso,  they  may  have  been  occupying  territory 
along  another  small  but  rapid  stream  flowing  into  the  pond  almost  in  the  center  of  the  jointly- 
shared  shore.  Both  Forhush  (1929:  284)  and  Peterson  (1947:  205)  point  out,  however,  that 
the  Louisiana  Water-Thrush  does,  at  times,  inhabit  wooded  swamps.  I have  discovered  this 
species  three  times  recentb'  in  such  swamps  in  eastern  Massachusetts,  a region  where  prac- 
tically no  streams  maintain  a head  of  swift  water  the  summer  through. 

Canada  Warbler,  Wilsonia  canadensis.  We  recorded  this  species  at  five  places  in  the  Park 
on  July  2.  With  difficulty  we  succeeded  in  seeing  two  singing  males.  Bergstrom  has  recent 
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summer  records  for  Hadlyme  and  Barkhamsted  (brood  in  1941),  in  the  coastal  area  and 
western  highlands  respectively.  Bagg  found  the  species  near  Phoenixville  on  June  14,  1950. 
Sage  and  Bishop  (1913:  165)  state  that  it  “breeds  more  or  less  regularly  in  the  northwestern 
part  of  the  state,  although  few  nests  have  been  taken.”  Forbush  (1929:  308)  calls  it  “an  un- 
common to  rare  local  summer  resident”  in  Connecticut.  J.  A.  Farley  (1919:  582)  observed  a 
pair  building  a nest  a short  distance  over  the  state  line,  near  Webster,  Massachusetts,  on 
May  23,  1919. 

Rusty  Blackbird,  Eiiphagus  carolinus.  Bagg  saw  one  of  these  birds  at  Bigelow  Pond  in 
the  Park  on  June  14,  1950,  but  was  unable  to  relocate  the  bird  the  next  day.  On  July  2,  within 
a few  yards  of  the  same  pond,  Morgan  had  a fleeting  glimpse  of  what  he  felt  sure  was  a Rusty 
Blackbird  as  it  disappeared  into  a conifer  under  which  I was  standing.  The  bird  uttered  one 
short  note  which  both  of  us  attributed  to  this  species.  The  pond  and  its  outlet  bear  a strong 
resemblance  to  sites  at  which  I customarily  find  the  sj)ecies  in  summer  in  Maine,  but  positive 
proof  of  nesting  is  lacking  and  the  bird  should  be  considered  a straggler.  I know  of  no  occur- 
rence of  the  species  in  summer  nearer  than  Moosilauke.  Sage  and  Bishop  (1913:  114)  give 
no  dates  for  the  entire  state  between  May  13  and  September  15. 

White-throated  Sparrow,  Zonotrichia  albicollis.  From  one  spot,  July  2,  we  could  hear  three 
of  these  birds  singing.  Forming  an  incongruous  background  was  the  insistent  and  monotonous 
song  of  a Prairie  Warbler  (Dendroka  discolor).  Sage  and  Bishop  (1913:  129)  limit  the  summer 
range  of  the  White-throated  Sparrow  to  the  northwestern  portion  of  the  state.  Forbush  (1929: 
73)  states  that  the  species  breeds  casually  in  the  western  highlands. 

Summary 

d'he  summer  bird  life  of  the  hilly,  sometimes  mountainous,  plateau  which 
e.xtends  from  the  mountains  of  New  Hampshire  southerly  across  Massachusetts 
and  Connecticut  to  the  coast  of  Long  Island  Sound  is  definitely  northern  in  its 
atfinities.  The  maximum  elevations  of  this  plateau  gradually  decrease  to  the 
southward,  but  among  the  breeding  birds  of  Bigelow  Hollow  State  Park,  in 
northeastern  Connecticut,  are  the  Brown  Creeper,  Hermit  Thrush,  Blue-headed 
\’ireo.  Myrtle  Warbler,  Blackburnian  Warbler,  Black-throated  Blue  Warbler, 
('anada  Warbler,  Northern  Water-Thrush  and  White- throated  Sparrow.  The 
Rusty  Blackbird  has  been  seen  in  summer.  The  Louisiana  Water-Thrush,  a 
southern  species,  breeds  locally  side  by  side  with  the  Northern  W'ater-Thrush, 
possibly  as  a result  of  drying  up  of  the  streams  normally  preferred.  Most  of 
the  northern  birds  just  mentioned  have  been  known  to  inhabit  northwestern 
Connecticut  in  summer,  but  their  breeding  in  northeastern  Connecticut  has 
heretofore  received  little  or  no  mention  in  the  literature. 
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NESTING  OF  THE  PARULA  WARBLER  IN  MICHIGAN 


BY  RICHARD  AND  JEAN  GRABER^ 

WHILE  making  a distributional  study  of  the  birds  of  Wilderness  State 
Park  in  Emmet  County,  northwestern  Lower  Michigan,  from  June  9 
to  August  5,  1949,  we  observed  the  nesting  of  four  pairs  of  Parula  W^arblers 
{Panda  americana) . This  species  has  long  been  known  to  summer  in  Michigan, 
but  up  to  1938  no  actual  nest  had  been  reported  (\^an  Tyne,  1938;  32).  The 
May  12  ‘Testing”  date  published  by  Chapman  (1932:  454)  apparently  was  a 
migration  date  from  Wood  (1908.  Auk^  25:  12).  Wood’s  manuscript  notes  in- 
clude no  unpublished  nesting  data. 

Wilderness  Park  occupies  7,800  acres,  including  W'augoshance  Point — a 
narrow  peninsula  extending  westward  into  Lake  Michigan  and  forming  the 
northern  boundary  of  Sturgeon  Bay.  The  sandy  north  shore  of  W augoshance 
Point  is  bordered  first  by  small  dunes  sparsely  covered  with  Jiiniperus  horizon- 
talis  and  Arctostaphylos  uva-ursi,  then  by  a forest-edge  of  white  pine  (Pinus 
Slrobiis),  red  pine  (Pinus  resinosa),  spruce  (Picea  sp.),  balsam  (Abies  balsamea), 
white  cedar  (Thuja  occidentalis) , aspen  (Populus  sp.),  and  white  birch  (Betida 
alba).  The  south  shore  of  the  Point  and  the  whole  of  Sturgeon  Bay  are  rocky, 
with  Scirpus  marshes  extending  about  50  yards  inland  to  the  forest-edge  of 
cedar  and  scattered  spruce,  aspen  and  birch. 

The  only  Parula  WTrblers  we  encountered  inhabited  the  forest-edge  of  the 
Point  and  Sturgeon  Bay.  W'e  located  15  singing  males — 12  on  the  north  shore 
of  the  Point,  one  on  the  south  side  of  the  Point,  and  two  farther  south  on  Stur- 
geon Bay.  We  found  four  occupied  and  two  old  nests  all  in  a line  along  the  north 
side  of  the  Point. 


The  Nests 

The  four  active  nests  (Nos.  1,  2,  3,  4)  and  the  two  old  nests  were  very  much 
alike  in  situation.  Each  was  among  5-  to  12-inch-long  strands  of  Usnea  on  the 
east  side  of  an  unshaded,  dead  or  nearly  dead,  middle-sized  balsam,  on  a small, 
not  very  steady  limb.  The  entrance  generally  used  was  on  the  side  next  to  the 
main  trunk,  but  at  times  the  birds  would  force  their  way  through  the  canopy  of 
lichen  in  another  place.  The  average  height  of  the  6 nests  was  about  10  feet. 
Five  of  them  were  so  hidden  in  the  Usiiea  that  to  see  them  we  had  to  stand  di- 
rectly underneath. 

The  nests  were  well-woven,  comj)act,  semi-pensile  structures  resembling 
those  of  the  Orchard  Oriole  (Icterus  spur  ins).  They  were  made  of  Usnea,  usually 
with  a few  fine  pieces  of  grass  two  to  three  inches  long.  The  lining  material 
seemed  to  be  no  finer  than  the  rest. 

^Contribution  from  the  University  of  Michigan  Biological  Station,  Cheboygan,  Michigan. 
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TAHLK  1 

.VcTiVE  Parui.a  Warbler  Nests 


Nest 

MeiRlit 

.Measurements 

in  Centimeters 

Distance  between  nests 

Inside 

diam. 

Outside 

diam. 

Inside 

depth 

Outside 

depth 

1 

about  10' 

4.5 

7.5 

5.0 

7.5 

.\houi  500  \-arcis 
from  Nest  2 

2 

itr  8" 

4.0 

6.5 

4.5 

OC 

889  feet  between 
Nests  2 and  .S 

3 

8'  10" 

4.0 

7.0 

4.5 

5 . 5 

892  feet  between 
Nests  8 anri  4 

4 

<>'  8" 

4.1 

7.0 

5.2 

5.7 

Nest  1,  found  June  28,  contained  2 young  birds  (which  left  in  good  order  on 
July  8). 

Nest  2 was  just  being  built  when  we  found  it  Jul}^  11.  It  was  made  entirely  of 
L 'snea  and  was  the  only  nest  so  composed.  We  believe  that  only  a single  egg  was 
laid  in  this  nest.  The  egg  was  laid  on  the  morning  of  July  15,  and  was  incubated 
for  15  days  before  it  was  removed  by  some  unknown  predator.  An  old  nest 
which  had  much  grass  in  it  was  in  the  same  tree  about  feet  away  (height  13 
feet).  This  nest  almost  certainly  had  been  built  earlier  in  the  summer  of  1949. 

Nest  3 held  1 egg  when  we  found  it  July  12.  Two  more  were  laid,  respectively 
on  July  13  and  14. 

XTst  4 held  2 eggs  when  we  found  it  July  12,  and  another  egg  was  laid  July 
13. 

4Tese  clutches  were  small.  Wilde  (1897;  293)  found  the  average  clutch  to  be 
4 eggs.  Barrows  (1912:  591)  stated  that  an  average  clutch  numbered  3 to  5 
eggs,  and  (diapman  (1932:  455)  gave  4 to  5 as  the  average  number  in  a clutch. 
The  lateness  of  the  nesting  observed  by  us  may  have  had  something  to  do  with 
the  smallness  of  the  clutches.  Wilde  (1897:  291)  gives  the  middle  of  May  as  the 
time  nests  are  built.  Mousley  (1926:  184)  reported  a nest  being  built  as  early  as 
May  25. 

Redstarts  {Setophaga  rulicilla),  Song  Sparrows  {Melos piza  melodia),  Myrtle 
W'arblers  {Dendroica  coroiala),  and  Oven-birds  {Seinrus  aurocapillus)  were 
nesting  near  the  Parula  Warbler  nests. 

At  the  four  nests  the  parent  birds,  both  males  and  females,  varied  consid- 
erably in  color.  Two  males  were  quite  handsome,  with  wide  red  and  blue 
throat-bands,  while  another  male  could  scarcely  be  distinguished  from  its  mate. 
Three  females  had  clear  yellow  throats  or  showed  only  a trace  of  blue,  (^ne 
bird,  whose  mate  we  never  saw,  had  a narrow  throat-band  of  blue  with  a hint 
of  red  in  it.  We  assumed  that  this  bird  was  a female,  for  it  was  very  faithful  in 
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Fig.  1.  Female  Parula  Warbler  returning  to  nest  (No.  1)  with  food  for  young.  Photo- 
graphed at  Wilderness  State  Park,  Emmet  County,  Michigan,  on  June  30,  1949,  by  Richard 
and  Jean  Graber. 
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incubating  the  eggs  and  caring  for  the  young.  Of  45  skins  of  female  Parula 
Warblers  examined  at  the  University  of  Michigan  Museum  of  Zoology,  six  had 
coloration  similar  to  that  of  this  bird. 

We  found  N^est  2 at  about  11  a.m.  on  July  11,  through  chancing  to  see  the 
female  tly  to  the  site.  W'e  believe  that  she  had  started  it  earlier  that  day.  We 
watched  her  working  for  an  hour  (until  12  m.).  During  much  of  this  period  she 
devoted  her  attention  to  making  a cylindrical  curtain  of  Usnea  which  was 
suspended  above  and  about  the  nest.  She  pulled  and  wove  the  fibers  together 
with  an  extremely  rapid  shuttling  of  her  bill.  When  she  had  completed  the  cur- 
tain to  her  satisfaction,  she  began  gathering  Usnea  for  the  nest  itself.  This  she 
obtained  not  only  in  the  nest-tree  but  also  in  trees  close  by. 

A large  white  pine  about  6 feet  from  the  nest  had  tufts  of  Usnea  growing  on 
its  trunk.  Often  she  flew  to  this  tree  and,  hopping  down  its  trunk  in  the  manner 
of  a Black  and  White  Warbler  {Mniotilta  mria),  pulled  a few  fibers  (2  to  3 
inches  long)  from  the  bark  and  carried  them  to  the  nest.  After  weaving  these  in, 
she  sometimes  hopped  out  to  the  entrance  and  cocked  her  head  from  side  to 
side  as  though  appraising  the  effect.  Occasionally  when  leaning  over  a limb, 
pulling  at  a fiber,  she  lost  her  balance,  fell  off,  and  fluttered  in  mid-air  still  hang- 
ing onto  the  fiber  with  her  bill.  Once  we  saw  her  swing  upside-down,  chickadee- 
fashion,  while  working  at  the  bottom  of  the  nest  from  the  outside. 

On  one  occasion  the  male  came  to  a tree  near  the  nest-tree  and  watched 
the  female  working.  After  a few  minutes  he  flew  to  the  nest,  whereupon  we 
heard  a loud  snapping  of  bills  and  saw  both  birds  fly  away.  Presently  they 
returned,  alighted  in  a tree  six  feet  from  us,  and  chipped  loudly.  When  the 
male  flew  off  the  female  returned  to  her  nest-building.  Later  the  male  came 
again  and  chipped  at  us  but  did  not  go  to  the  nest — at  which  the  female  was 
busy  working.  She  continued  with  her  work,  seemingly  paying  no  attention  to 
his  chip.  Throughout  most  of  the  hour  the  male  sang  at  20-second  intervals  in 
birches  20  to  30  yards  from  the  nest.  By  the  end  of  the  day  the  nest  had  taken 
shape  but  was  very  thin-walled.  We  could  see  through  the  bottom. 

The  next  day  (July  12)  we  made  continuous  observations  at  the  nest  from 
8:33  a.m.  to  12:30  p.m.  During  this  period  the  female  thickened  the  walls  and 
bottom  with  Usnea  gathered  nearby.  The  male  was  in  the  vicinity  (we  heard  him 
sing  3 times),  but  he  did  not  appear  until  another  male  flew  into  a tree  about  10 
feet  from  the  nest.  Both  owners  of  the  nest  resented  this  intrusion.  Plying  to  the 
tree  in  which  the  visitor  perched,  they  gave  angry  biizzi)ig  notes.  The  visitor  left, 
pursued  by  the  male,  and  the  female  returned  to  the  nest.  Most  of  her  time 
was  spent  strenuously  gathering  Usnea,  making  trips  to  the  nest  at  1-  to  H- 
minute  intervals,  and  spending  only  10  to  15  seconds  at  the  nest  each  time. 
When  she  paused  to  feed,  she  flew  to  small  conifers  near  the  nest. 

Once  the  male  visited  the  nest  while  the  female  was  gone.  He  looked  at 
it  from  several  angles  and  even  entered;  then,  with  a few  scarcely  audible  chips, 
he  tlew  away.  Later  he  came  and  coaxed  the  female  to  leave  with  him.  She 
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followed  a short  distance  and  then  flew  back  to  the  nest.  Again  the  male  ap- 
proached and  this  time  succeeded  in  coaxing  the  female  away.  Both  birds  flew 
out  of  sight.  On  one  occasion  a wandering  band  of  Black-capped  Chickadees 
{Parus  airicapUlus)  excited  the  male  when  they  approached,  but  the  female 
went  on  gathering  Vsnea  as  usual. 

The  female  seemed  to  work  more  slowly  before  than  after  10:d()  a.m.  It 
took  her,  without  any  help  from  her  mate,  four  days  to  build  the  nest.  On  the 
fifth  day  she  laid  the  one  and  only  egg  of  the  clutch.  We  observed  that  incuba- 
tion began  with  the  laying  of  this  egg,  and  though  we  checked  it  several  times 
each  day  between  dawn  and  dark  of  the  fifteen  days  the  egg  was  incubated,  we 
never  saw  a second  egg. 


IXCUBATIOX 

Xest  contained  one  egg  (which  had  a tiny  triangular  hole  in  its  side)  July 
12.  A second  egg  was  laid  on  the  morning  of  the  thirteenth.  The  female  was  sit- 
ting on  the  two  eggs  at  11:30  o’clock.  The  third  and  last  egg  was  laid  the  follow- 
ing morning.  We  believe  that  incubation  started  just  after  the  laying  of  the 
second  egg.  A\’e  did  not  see  the  female  anywhere  in  the  vicinity  of  the  nest  on 
July  12,  but  on  July  13  we  flushed  her  from  the  nest  twice  (11 :30  a.m.  and  4:30 
]).m.).  One  egg  hatched  July  26,  another  the  following  day.  (The  egg  with  the 
hole  in  it  did  not  hatch.) 

Xest  4 contained  two  eggs  when  we  visited  it  late  in  the  day  on  July  12, 
and  a third  was  in  it  at  11 :35  a.m.  the  following  day.  On  the  morning  of  July 
24  the  three  eggs  were  intact,  but  the  female  seemed  unusually  excited  and 
reluctant  to  leave.  On  the  following  morning  the  nest  held  one  young  bird  and 
two  eggs  (no  eggshells).  The  two  eggs  did  not  hatch.  Since  we  did  not  mark 
the  eggs,  we  do  not  know  which  one  hatched.  The  incubation  period  was  at  least 
12  days,  in  any  event,  and  possibly  as  long  as  14  days. 

Xest  3.  On  July  21  (the  eighth  day  of  incubation),  at  7 :30  a.m.  we  flushed  the 
female  from  her  clutch  of  three  eggs.  She  feigned  injury  as  she  left  the  nest, 
spreading  her  tail  and  flying  close  to  the  ground,  then  rising  to  a perch  10  feet 
from  the  nest-tree  where  she  chipped  excitedly.  She  continued  the  alarm  for  20 
minutes,  then  left  the  area.  In  the  next  2 hours  and  20  minutes,  the  female  came 
to  the  nest-tree  repeatedly,  but  did  not  enter  the  nest,  although  once  she  flew 
directly  to  it.  On  one  occasion,  after  an  absence  of  2 minutes,  she  returned 
with  the  male.  He  flew  to  the  top  of  the  nest-tree,  then  to  a perch  above  us, 
chipped  a few  times,  and  left.  This  was  the  only  time  during  the  incubation 
period  that  we  observed  the  male  at  the  nest-tree. 

The  marked  excitability  of  the  female  at  this  nest  was  evident  from  several 
characteristic  actions,  the  commonest  of  which  was  wiping  the  sides  of  her  bill 
on  some  branch.  She  did  this  even  when  she  had  eaten  no  food,  and  the  manner- 
ism seemed  to  be  a sort  of  nervous  reaction  to  the  intruder.  After  the  eggs  had 
remained  uncovered  2 hours  and  40  minutes,  we  discontinued  observation. 
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Xesl  4.  We  began  ol^servations  at  7:20  a.m.,  July  21  (ninth  day  of  incuba- 
tion). A bird  was  sitting  on  the  nest  at  that  time.  The  only  bird  we  ever  saw  at 
this  nest  was  almost  certainly  a female,  though  it  was  very  handsomely  colored. 

Only  once  did  we  hear  a male  singing  near  X^est  4,  and  then  only  for  a few 
minutes  at  a time  when  the  female  was  incubating. 

The  incubation  rhythm  was  quite  regular.  During  7 hours  of  observation 
on  July  21,  the  bird  left  the  nest  12  times,  the  shortest  inattentive  period  having 
been  2 minutes,  the  longest  37  (average  11).  The  13  attentive  periods  averaged 
21 J minutes.  Five  of  the  seven  hours  were  spent  incubating. 

The  female  behaved  differently  the  following  day.  From  5:15  a.m.  to  8:15 
p.m.  she  left  the  nest  36  times  for  an  average  of  only  4 minutes,  and  incubated 
the  rest  of  the  time.  The  longest  period  spent  off  the  nest  was  6 minutes,  the 
shortest,  2.  The  attentive  periods  varied  between  10  and  43  minutes  (average 
21  minutes). 

The  j)eriods  of  incubation  and  of  rest  tended  to  be  longer  in  the  morning, 
though  not  markedly  so.  A marked  variation  occurred  after  7:00  p.m.,  when 
both  periods  became  increasingly  shorter.  At  8:15  we  had  to  stop  our  observa- 
tion. The  sun  was  already  below  the  horizon,  and  the  nest  a dark  silhouette, 
yet  only  10  minutes  before  our  leaving  the  bird  was  away  from  the  nest.  It 
seems  probable  that  this  was  close  to  the  last  trip  of  the  day.  Twelve  and  a half 
of  the  15  hours  the  bird  had  spent  on  her  eggs. 

The  activity  of  the  bird  during  these  periods  of  observation  followed  a 
very  uniform  pattern.  She  left  and  returned  to  the  nest  quickly  and  quietly. 
In  leaving  the  nest  she  almost  invariably  flew  inland  in  the  same  direction,  and 
returned  via  the  same  route,  usually  flying  to  a favorite  perch  below  the  nest, 
from  which  she  hopped  to  the  side  entrance.  W’e  frequently  noted  movement 
in  the  nest  from  1 to  3 minutes  before  she  actually  departed. 

W e never  followed  the  bird  during  her  away-from-the-nest  periods,  though 
in  these  short  intervals  she  could  not  have  gone  far.  \’ery  often  upon  returning 
she  wiped  her  bill  on  a branch  as  if  cleaning  her  mandibles  before  entering  the 
nest. 

Throughout  the  period  of  our  study,  numerous  bands  of  Black-capped 
Chickadees,  Golden-crowned  Kinglets  (Regulus  regulus),  and  warblers  wan- 
dered about  the  woods.  Several  times  we  saw  one  or  more  of  these  birds  hopping 
about  the  nest-tree  within  2 or  3 feet  of  the  incubating  Tarula  Warbler,  yet 
neither  did  they  show  interest  in  the  nest,  nor  were  they  driven  away. 

Xest  Success 

4'he  June  nest  held  two  young  birds  when  we  found  it,  and  these  left  in 
good  order  (as  above  stated).  W e do  not  know  how  many  eggs  had  been  laid 
in  this  nest. 

4'he  three  July  nests  held  a total  of  seven  eggs,  of  which  three  hatched — two 
in  one  nest  (three  eggs),  one  in  another  (three  eggs),  none  in  another  (one 
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egg).  Of  the  three  young,  one  left  the  nest  in  good  order.  The  two  siblings 
in  one  nest  were  destroyed  by  some  predator  when  they  were  about  seven  days 
old. 

Grand  total  of  eggs  in  the  four  nests:  at  least  9;  of  young  hatched:  5;  of 
young  which  lived  to  leave  the  nest:  3 (one  of  the  latter  we  collected,  July 

3). 

A less  than  one-day-old  nestling  (the  second  of  Nest  3)  which  we  critically 
examined  on  July  28  had  a sparse  patch  of  rather  long  silky  white  down  on  the 
head,  and  another  along  the  mid-line  on  the  dorsum.  Otherwise  it  was  naked, 
and  the  skin,  bill,  and  legs  were  all  of  about  the  same  shade  of  pinkish  yellow. 
Tiny  dark  blood  quills  were  visible  through  the  skin  of  the  wings.  Late  in  the 
day  on  July  29  we  examined  this  bird  again,  hnding  that  the  bill  had  become 
slightly  more  yellow,  the  incoming  feather  tracts  more  obvious,  and  the  down  of 
the  head  and  back  a trifle  darker.  On  July  30  the  down  appeared  to  be  even 
darker. 

At  Nest  1 (June)  the  male  parent  regularly  brought  food  to  the  two  young, 
d'he  male  and  female  at  this  nest  were  so  similar  in  color  that  we  would  have 
entertained  grave  doubts  concerning  the  male’s  coming  to  the  nest  at  all  had 
we  not  seen  both  birds  there  with  food  on  several  occasions.  At  Nests  2 and  3 
the  male  parent  did  not  bring  food  at  all  regularly.  Not  once  did  we  recognize  a 
male  bird  at  Nest  4. 

The  behavior  of  the  parent  birds  at  Nests  3 and  4 merits  special  discussion. 
W’e  spent  12  hours  observing  these  nests  on  July  27  and  two  hours  observing 
Nest  4 on  August  4.  The  wildness  of  the  female  at  Nest  3 has  already  been 
mentioned.  This  female  brought  food  to  her  2 nestlings  only  14  times  during  a 
5-hour  period  on  July  27.  The  longest  interval  between  feedings  was  68  minutes, 
the  shortest  5,  the  average  20.  She  brooded  her  young  once  for  a period  of  19 
minutes.  The  male  approached  the  nest  with  food  only  once.  \\Ten  he  was 
within  a few  inches  of  the  nest,  the  female  flew  swiftly  at  him  driving  him  from 
the  nest-tree.  During  the  remaining  two  hours  of  our  observations  that  day  we 
did  not  see  the  male  again.  We  were  stationed  fully  flfty  feet  from  the  nest-tree, 
yet  our  presence  obviously  distressed  the  female.  Occasionally  she  settled  down 
into  the  nest  as  if  to  brood,  then  left  hurriedly. 

The  females  at  Nests  3 and  4 gathered  food  within  a few  yards  of  the  nest- 
trees,  usually  in  conifers.  Their  behavior  was  kinglet-like  as  they  hopped  quickly 
about  the  branches.  Occasionally  they  fluttered  at  the  end  of  a twig.  They 
found  numerous  green  lepidopterous  larvae  among  the  pine  needles.  Frequently 
they  caught  a May  fly  (Ephemerida)  or  another  of  the  winged  insects  that 
abounded  along  the  shore. 

Nest  4 the  female  had  only  one  nestling  to  tend,  yet  her  feeding  rate  was 
almost  as  great  as  that  of  the  female  at  Nest  3.  During  a six-hour  observation 
j)eriod  (July  27)  she  made  19  trips  carrying  food.  The  shortest  interval  between 
feedings  was  one  minute,  the  longest  51,  the  average  19.  She  brooded  the  nest- 
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ling  immediately  after  14  of  the  L)  feedings.  The  shortest  brooding  f:>eriod  was 
six  minutes,  the  longest  27,  the  average  17  (total:  almost  four  hours  of  brooding 
during  that  particular  observation  period). 

.\t  no  time  did  we  see  a parent  bird  remove  a fecal  sac  from  a nest.  Mousley 
(lb24:  268)  rej)orted  that  he  never  saw  a parent  Parula  W’arbler  carrying  off  a 
fecal  sac.  The  adult  probably  swallows  the  fecal  sac  while  its  head  is  out  of  sight 
within  the  nest. 

On  the  morning  of  August  4 we  unintentionally  so  disturbed  the  young 
bird  in  Nest  4 that  it  left  prematurely.  Neither  adult  was  in  the  immediate 
vicinity  at  the  time.  'Phe  young  bird,  which  was  10  days  old,  was  well  feathered, 
and  quite  capable  of  hopping  from  branch  to  branch,  but  did  not  attempt  to 
tly.  It  was  in  handsome  juvenal  plumage.  It  was,  generally  speaking,  blue-gray 
above  (with  a greenish  wash  on  the  back)  and  white  below,  with  distinct  white 
wing-bars. 

When  the  female  parent  returned,  with  a May  fly  in  her  bill,  she  gave  sharp 
chips  of  alarm  as  she  hopped  toward  the  nest.  The  young  bird,  which  was  sit- 
ting quietly  on  a branch  verx’  near  the  nest,  did  not  beg  for  food  even  when  its 
parent  was  within  a few  inches.  The  adult  looked  at  the  nestling  but  peered  into 
the  nest  three  times  before  hopping  to  the  young  bird  and  poking  food  at  its 
bill.  This  did  not  evoke  a begging  reaction  and  the  parent  swallowed  the  food 
and  flew  off.  In  about  10  minutes  she  returned  with  a large  brown  larva,  went 
directly  to  the  nest,  looked  in,  then  hopped  over  to  the  young  bird,  fed  it  and 
left.  When  the  female  returned  with  more  food,  she  made  an  unsuccessful  at- 
tempt to  feed  the  young  one,  then  moved  toward  and  entered  the  nest.  Settling 
down,  she  grew  quiet,  as  if  brooding  the  empty  nest.  After  remaining  in  the 
nest  for  8 minutes  she  began  moving  about  restlessly,  climbed  out  of  the  nest, 
and  flew  off.  Presently  she  returned  with  more  food.  This  time  the  young  bird 
fluttered  its  wings,  begged,  jumped  to  the  branch  on  which  its  mother  had 
alighted,  and  was  fed  promptly. 

The  female  continued  to  bring  food  at  three-  to  flve-minute  intervals.  Often, 
following  what  must  have  been  a ver}’  powerful  instinct,  she  went  to  the  nest 
before  going  to  the  nestling,  but  this  interest  in  the  nest  gradually  waned.  Once 
we  saw  her  take  a fecal  sac  as  it  was  passed,  and  cariy’  it  away.  At  other  feed- 
ings she  looked  for  sacs,  but  this  was  the  only  instance  in  which  she  carried  one 
away.  The  behavior  of  the  young  bird  and  also  that  of  the  adult  clearly  indicated 
that  the  juvenile  had  left  the  nest  prematurely. 

While  the  female  was  away,  the  young  bird  preened  itself  energetically 
and  changed  its  position  frequently,  though  it  remained  near  the  trunk  of 
the  nest-tree.  Its  colors  matched  those  of  its  surroundings  remarkably  well. 
'Phe  lichens  Usuea  cavernosa  and  Parmelia  physoides,  which  grew  so  abundantly 
on  the  branches  of  the  nest-tree,  were  of  almost  the  same  shade  of  bluish  gray 
as  that  of  the  upper  ])arts  of  the  young  bird. 
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Summary 

The  Parula  W'arblers  which  inhabited  Wilderness  State  Park,  Emmet  Co., 
Michigan,  in  the  summer  of  1949  seemed  to  be  nesting  principally  in  the  forest- 
edge  along  the  shore  of  Lake  Michigan.  Four  active  and  two  old  nests,  situated 
in  dense  clumps  of  the  lichen  L snea  cavernosa,  averaged  10  feet  above  ground. 
All  six  nests  were  in  medium-sized,  dead  or  nearly  dead  balsams  {Ahies  bal- 
samea).  They  were  semi-pensile,  and  were  made  almost  wholly  of  Usnea.  Three 
of  the  four  active  nests  were  finished  when  found.  The  incomplete  one  was 
finished  entirely  by  the  female,  while  the  male  sang  nearby  and  defended  the 
territory.  Complete  clutches  of  1,  3,  and  3 eggs  were  observed.  Grand  total  of 
eggs  in  the  four  nests;  at  least  9;  of  young  hatched;  5;  of  young  which  lived  to 
leave  the  nest;  3.  At  two  nests  the  incubation  period  was  not  less  than  12  nor 
more  than  14  days.  Incubation  rhythm  was  regular.  Incubation  was  performed 
exclusively  by  the  female,  who  left  the  nest  for  a short  period  every  20  to  30 
minutes.  Both  sexes  fed  the  young,  though  the  male  was  less  active  than  the 
female  in  doing  so.  One  young  Parula  W'arbler  left  the  nest  prematurely  at  the 
age  of  10  days. 
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BY  ROBERT  W.  NERO^ 

Determination  of  skull  condition  has  been  long  accepted  as  a method  of  dis- 
tinguishing immature  from  adult  passerine  birds.  Chapin  (1946:  ^5-37),  for 
example,  described  this  method,  suggesting  that  various  groups  of  birds  should 
be  studied  in  order  to  test  its  reliability.  Davis  (1947)  attempted  to  correlate 
bursa  and  gonadal  development  with  the  ossification  of  the  skull.  Miller  (1946) 
described  a method  of  aging  live  birds,  based  on  skull  changes.  Although  com- 
monly referred  to  as  “ossification,”  the  changes  which  occur  involve  the  for- 
mation of  a double  layer  of  bone  separated  by  small  bony  columns.  In  his  de- 
scription of  this  ])rocess  of  cranial  development.  Miller  stated  {loc.  cit.,  j).  33): 
“The  skull  of  a passerine  bird  when  it  leaves  the  nest  is  made  up  of  a single 
layer  of  bone  in  the  area  overlying  the  brain;  at  least,  the  covering  appears 
single  when  viewed  macroscopically.  Later  the  brain  case  becomes  double- 
layered, the  outer  layer  being  separated  from  the  inner  layer  by  an  air  space 
across  which  extend  numerous  small  columns  of  bone.  It  is  not  necessary'  to 
section  the  bone  to  determine  the  condition.  Externally  the  skull  of  the  im- 
mature bird  appears  uniform  and  pinkish  in  live  or  freshly-killed  specimens. 
'Hie  skull  of  the  adult  is  whitish,  due  to  the  air  space,  and  also  it  is  finely  speckled 
as  a result  of  the  dense  white  bony  columns  between  the  layers.”  Miller  and 
others  suggest  that  this  condition  is  attained  progressively,  from  posterior  to 
anterior.  Harrison  and  Harrison  (1949),  who  have  dealt  with  this  subject  in 
close  detail,  refer  to  the  developmental  process  as  “pneumatisation.”  The 
reader  should  consult  their  im])ortant  paper  for  further  aspects  of  this  problem. 
The  ])resent  paper  describes  the  pattern  and  rate  of  cranial  development  in  one 
species — the  House  Sparrow,  Passer  domesticus. 

Methods  and  Results 

S])ecimens  of  known  age  were  obtained  through  the  recoverv  of  banded  young. 

A total  of  S46  nestling  s]>arrows,  aged  according  to  wing  and  bill  characters  as 
de.scribed  by  Weaver  (1942:  18vS-187),  were  banded  at  Madison,  Dane  County, 
Wisconsin,  between  May  and  August,  1949.  Of  these,  3\,  or  nearly  15  percent, 
were  recovered  as  Hedged  immatures  of  various  ages  during  the  period  May,  I 

* I wish  to  thank  the  many  i)crsons  who  have  helped  in  the  gathering  of  data  on  which  this 
pa]>er  is  based.  Special  thanks  are  due  two  members  of  the  University  of  Wisconsin  faculty — 
Dr.  Robert  .\.  McCabe,  of  the  Dej)artment  of  Wildlife  Management,  for  encouragement  and 
advice  in  the  beginning  of  the  study,  and  Dr.  John  T.  Emlen,  Jr.,  of  the  Zoology  Department,  ) 
for  careful  reading  and  criticism  of  the  manuscrijit. 
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Fig.  1.  Dorsal  view,  crania  of  36  wild  House  Sparrows  showing  ossification  pattern.  Num- 
bers under  drawings  indicate  age  in  days. 
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1949,  lo  Marcli,  1950.  ( )\'er  1600  sparrows  were  killed  in  recovering  these  banded 
birds.  The  methods  of  collecting  included  trapping,  shooting  into  daytime 
docks  and  night  tree  roosts,  and  capturing  by  hand  and  shooting  in  night  barn 
roosts.  The  majority  of  recoveries  were  taken  from  night  barn  roosts  at,  or 
near,  the  point  at  which  they  had  been  banded.  One  bird,  however,  was  re- 
covered at  a distance  of  four  miles. 

The  skull-ossification  patterns  of  56  representative  birds  from  this  series  are 
graphically  represented  in  Figure  1.  These  drawings  show  a series  of  dorsal 
views  of  the  cranium,  the  frontal  border  of  each  skull  being  toward  the  top  of 
the  figure.  Frontal  sections  were  obtained  by  cutting  along  a line  extending 
from  just  dorsal  to  the  foramen  magnum  to  a point  dorsal  to  the  orbits.  The 
drawings  were  projected  from  accurate  linear  measurements,  giving  a relative 
picture  with  some  distortion  towards  the  borders.  The  number  beneath  each 
drawing  indicates  the  age  in  days  of  the  particular  specimen.  The  solid  areas 
in  the  first  two  drawings  in  the  top  row  indicate  connective  tissue;  the  clear 
areas,  a single  layer  of  bone;  and  the  speckled  areas,  the  double-layered  bone. 
The  fine  lines  indicate  sutures. 

These  sections  show  that  formation  of  the  double  layer  of  bone  begins  in  the 
posterior  parietal  and  exoccipital  regions  about  23  days  after  hatching,  and 
appears  in  the  median  suture  between  the  frontals  shortly  thereafter.  Up  to 
about  80  days  it  is  confined  largely  to  lateral  extension  of  the  area  posterior  to 
the  frontoparietal  suture.  After  this  age,  growth  proceeds  in  a somewhat  arm- 
like fashion  from  the  posterior  third  of  each  frontal  bone  towards  the  antero- 
lateral corners,  resulting  in  near-division  of  the  frontals  into  four,  and  finally 
two,  clear  areas.  These  latter  anterior  areas  are  the  last  to  become  double- 
layered. When  the  cranial  roof  is  completely  double-layered,  the  bird  is  con- 
sidered an  adult,  at  least  so  far  as  cranial  criteria  are  concerned.  These  clear 
areas  may  disappear  as  early  as  181  days  after  hatching  or  may  persist  to  221 
days,  the  latter  figure  being  derived  from  a skull  which  is  not  illustrated  here. 
N'ote  that  the  pattern  of  ossification  is  generally  symmetrical.  In  some  cases 
where  it  is  not,  as  in  the  skull  of  123  days,  there  is  a peculiar  hardening  (in- 
dicated as  stippling  outside  of  the  circumscribed  stippled  area)  of  the  single 
layer  of  bone,  suggesting  an  injury,  which  seems  to  have  interfered  with  the 
normal  progress  of  development  in  the  area.  According  to  Harrison  and  Harri- 
son {loc.  cit.,  p.  64)  “the  whole  process  is  considerably  slowed  down  and  even 
stopped  by  any  serious  disease  that  the  particular  bird  may  be  suffering  from.” 

4'he  area  of  double-layering  of  each  of  these  skull  sections  has  been  measured 
from  the  drawings  by  means  of  a planimeter.  The  percentage  of  ossification  as 
calculated  on  this  basis  yielded  the  data  shown  in  Figure  2.  In  this  graph  the 
percentage  of  the  opaque  area  (stipj)led)  is  computed  against  the  age  in  days, 
each  dot  on  the  curve  representing  one  of  the  drawings  in  Figure  1.  This  curve 
shows  that  the  thickening  of  the  cranium  of  the  House  S])arrow  progresses  at 
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Fig.  2.  Curve  showing  relationship  of  percentage  of  cranial  ossification  to  age  in  days  in 
the  House  Sparrow. 


a fairly  constant  rate. 

In  the  early  stages  of  this  study  it  was  decided  to  raise  young  sparrows  in 
cages,  killing  them  at  such  times  as  to  obtain  a series  of  birds  of  known  age, 
the  supposition  being  that  it  would  be  difficult  to  recover  sufficient  banded 
nestlings.  Figure  3 shows  the  skulls  of  12  of  these  birds.  These  show  consider- 
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Fig.  3.  Dorsal  view,  crania  of  12  hand-reared  House  Sparrows  showing  ossification  j)attern. 
Numbers  under  drawings  indicate  age  in  days. 


ably  more  variation  in  pattern  and  rate  of  development  than  those  taken  from 
the  field.  These  irregularities  may  possibly  be  attributed  to  an  abnormal  diet, 
to  an  excess  of  head  injuries  as  a result  of  caging,  or  to  both.  Irregular  harden- 
ing of  the  single  bone  layer,  as  described  above  in  the  123-day-old  bird,  is  evi- 
dent in  seven  specimens. 
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SUMM.VRV 

1.  I'ifly-one  House  Sjiarrows  of  known  age  were  obtained  through  the  re- 
covery of  banded  nestlings,  dlie  ages  of  these  birds  ranged  from  15  to  240  days. 

2.  The  crania  of  these  specimens  showed  a progressive  and  symmetrical 
growth  pattern. 

vL  Complete  ossification  had  been  attained  in  one  specimen  181  days  old, 
but  another  specimen  221  days  old  still  showed  small  clear  areas. 

4.  Skull  sections  from  12  birds  reared  in  captivity  show  more  variability  and 
a less  symmetrical  ]mttern  than  do  those  of  wild  birds.  There  is  also  more  ab- 
normal bone  formation,  due,  perhaps,  to  injury  from  caging  and  to  artificial 
diet. 
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THE  SONG  AND  SOXG-FLIGHT  OF  THF 
ALDFR  FLYCATCHER 


BY  ROBERT  A.  MCCABE^ 

THP>  song  of  the  Alder  Hycatcher  {Empidonax  1.  Iraillii)  is  well  known  but 
little  understood — known  in  the  sense  that  it  is  recognized,  not  understood 
in  the  sense  that  the  meaning  of  song  in  relation  to  behavior  and  ecology  is 
difficult  to  interpret.  I cannot  claim  complete  understanding,  but  the  following 
is  an  attempt  toward  that  end. 

The  main  objective  of  this  paper  is  to  describe  and  discuss  the  song  of  the 
Alder  Flycatcher  from  a physical  point  of  view.  A secondary  objective  is  the 
describing  of  a hitherto  unrecorded  song-flight.  The  psychological  aspects  of 
the  species’  singing,  particularly  those  relating  the  song  to  the  breeding  cycle, 
I hope  to  discuss  in  a later  paper,  when  the  entire  ecology  and  nesting  picture 
will  also  be  given. 

What  is  the  song  of  the  Alder  Flycatcher?  Peterson  (1947:  LS2)  describes  it 
thus:  ‘The  regular  song  in  Xew  York  and  Xew  England  is  a three-syllabled 
wee-be-o  with  a hoarse  burry  quality,  the  accent  on  the  middle  syllable.  The 
Ohio  bird  contracts  this  into  a sne^zy  fit z-bew  or  'witch-brew'  as  distinctly  differ- 
ent as  that  of  any  other  two  species  of  the  genus.  Possibly  collecting  would 
prove  that  subspecific  differences  existed.”  I came  in  recent  years  to  associate 
the  latter  description  with  the  song  of  the  Alder  Flycatcher  in  Wisconsin.  This, 
however,  may  be  more  psychological  than  real.  I have  never  heard  the  song 
wee-be-o. 

In  the  summer  of  1943  I began  a study  of  Alder  Flycatcher  ecology.  The 
area  used  for  study  was  a 40-acre  plot  of  brushy  marsh  on  the  west  shore  of 
Lake  \\4ngra  in  the  University  of  Wisconsin  Arboretum  at  Madison.  The 
chief  herbaceous  cover  was  sedge  {Carex  sp.),  aster  {Aster  sp.),  goldenrod 
{SoUdago  sp.),  sunflower  {Ilelianthus  sp.),  joe-pye  weed  {Eupatorium  pur- 
pureum),  and  nettle  {Urtica  procera).  The  woody  cover  was  mainly  elderberry 
(Sambuciis  canadensis),  red  osier  dogwood  {Cornus  stolonifera),  and  willow 
{Salix  sp.). 

Allen  W.  Stokes  and  Arnold  S.  Jackson,  Jr.  worked  with  me  in  1944.  They 

^ This  is  Journal  Paper  Xo.  19  of  the  University  of  Wisconsin  Arboretum.  I gratefully 
acknowledge  the  field  assistance  rendered  by  Arnold  S.  Jackson,  Jr.,  Allen  W.  Stokes,  and 
James  B.  Hale.  Appreciation  is  also  extended  to  Roger  T.  Peterson  for  critical  reading  of  the 
manuscript  and  to  Margaret  B.  Hickey  for  editing  it.  Others  to  whom  I am  indebted  for 
helpful  suggestions  are  J.  J.  Hickey,  Ernst  Mayr,  Klaus  Patau,  Marie  S.  McCabe  and  Pa- 
tricia Murrish.  This  study  was  financed  in  part  by  a University  of  Wisconsin  research  fund 
established  in  memory  of  the  late  Charles  W.  Bunn. 
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SjiLMil  part  of  the  following  nesting  season  in  Maryland  and  California  respec- 
tively, and  both  voluntarily  sent  word  back  to  me  that  the  Empidonax  traillii 
songs  they  had  been  hearing  sounded  exactly  like  those  they  had  heard  in  Wis- 
consin. On  examining  the  phonetic  descriptions  of  Alder  Flycatcher  song  as 
])resented  in  the  literature,  1 was  unable  to  detect  any  agreement  on  the  song 
from  the  standpoint  of  geogra])hic  location.  Table  1 ])resents  a number  of  these 


TA  HU*  1 

I’honktic  Expressions  of  Alder  Flycatcher  Song 


SONG 

AUTHORITY 

LOCALITY 

Eastern:  three  s\llal)les — phe- 
be-o  type 

Jee-je-ut 

Hausman  (1946) 

Massachusetts 

Ee-zee-e-ti  p 

Chapman  (1937) 

Washington,  D.  C. 

Clie-bee-u 

Minot,  in  Eorhush  (1927) 

Massachusetts 

Clie-bee-u 

Nice  (1931) 

Oklahoma 

Wee-be-o 

Peterson  (1947) 

New  England-New  York 

Wit-ii-go 

Widmann,  in  Butler  (1897) 

Indiana 

Eaze-we-up 

'Howell  (1932) 

Florida-Alabama 

Midwestern:  two  syllables — 
fitz-bew  tyj)e 

Wliip-wliew 

Breckenridge,  in  Roberts 
(1932) 

Minnesota 

Eitz-bew 

Peterson  (1947) 

Ohio 

Sweet-cheeiiu 

Trautman  (1940) 

Ohio 

Pit-too 

Gibbs,  in  Barrows  (1912) 

Michigan 

Greadeal 

Miller,  in  Forbush  (1927) 

Massachusetts 

Grea-deal 

Silloway  (1897) 

Massachusetts 

Re- peal 

Hyde  (1939) 

New  York 

T ick-weeah 

Saunders  (1935) 

New  York 

Not  classified 

Qui-dee 

Hoffman  (1904) 

New  York 

Free- pe-deer 

Cooke,  in  Bailey  (1908) 

Western  U.  S. 

Kee-wing 

Coues  (1903  ) 

Raiz-wee 

Bent  (1942) 

Massachusetts 

Becky-weer 

Sutton,  in  Todd  (1940) 

Pennsylvania 

descriptions,  some  of  which  resemble  each  other,  while  others  are  singularly 
distinctive. 

In  discussing  the  question  of  subspecilic  differences  with  Roger  T.  Peterson 
in  1947  he  told  me  that  he  had  collected  birds  using  the  fitz-beu'  and  others 
using  the  wee-be-o  song.  Later  when  these  skins  were  analyzed  on  a taxonomic 
basis  by  Dr.  J.  W.  Aldrich,  the  birds  were  separated  morphologically  into  two 
distinct  groups.  If  the  differences  are  so  striking,  perhaps  the  case  for  Empi- 
donax traillii  alnorum  should  be  investigated  more  closely  by  the  taxonomists. 
Alnorum  was  made  synonymous  with  the  nominate  race  in  the  last  A.O.U. 
Check- List  (1941,  pp.  208  and  389). 
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As  a further  check  on  song  differences,  I sent  a song-analysis  questionnaire 
to  a number  of  ornithologists  in  strategic  geographical  areas.  Despite  the  cour- 
teous and  generous  response  from  this  group,  the  results  shed  no  light 
on  whether  or  not  there  were  two  distinct  song-areas  within  the  range  of  the 
Alder  Flycatcher.  The  questionnaire  asked  which  of  ten  phonetic  descriptions 
listed  sounded  most  like  the  Alder  Flycatcher  song  in  the  area  with  which  the 
observer  was  most  familiar.  Space  was  also  given  for  any  new  interpretations 
and  attendant  remarks.  Twenty-nine  ornithologists  received  the  questionnaire. 
Twenty-seven  answered  it,  but  seven  could  offer  no  information.  The  remaining 
20  indicated  no  clear-cut  unanimity  of  opinion.  For  example,  Robert  Arbib 
circulated  his  questionnaire  among  members  at  a meeting  of  the  Linnaean 
Society  of  Xew  York  City.  The  following  interpretations  resulted:  Jitz-bew,  11; 
wee-be-o,  3;  greadeal,  2;  and  sit'eet-cheeuu,  1.  These  data  are  from  an  eastern 
state  in  which  wee-be-o  or  phe-be-o  is  said  to  be  predominant  (Peterson,  loc. 
cil.).  In  seven  instances  the  observer  to  whom  a questionnaire  was  sent  re- 
corded two  or  more  songs  for  the  Alder  I'lycatcher,  and  in  seven  other  cases 
an  entirely  new  phonetic  description  was  presented.  These  results,  while  not 
surprising,  led  me  to  think  that  the  questionnaire  measured  the  descriptive 
ability  of  the  ornithologist  rather  than  any  regional  difference  in  the  song  of 
the  bird  (a  fault  of  the  questionnaire). 

In  Wisconsin  the  Alder  Flycatcher  song  is  more  than  just  jitz-bew.  A prefix 
which  sounds  to  me  like  creet  precedes  the  jitz-bew.  This  note  is  sung  just  as 
loudly  as  the  second  part.  When  the  birds  are  at  the  peak  of  their  singing,  the 
song  is  creet  (pause)  jitz-beu'.  Sometimes  two  jitz-bews  are  given  in  succession, 
following  the  creet.  The  only  other  author  to  suggest  this  creet  as  part  of  the 
full  song  is  Trautman  (1940:  296),  who  describes  the  song  as  sriveet-cheeuu. 

The  song  rc-/)ca/  (Hyde,  1939:  155)  or  grea-deal  (Miller,  in  Forbush,  1927: 
355;  Silloway,  1897:  106)  is  also  sung  by  Wisconsin  birds.  In  my  experience 
this  song  was  usually  heard  at  a distance  but  seldom  heard  as  described  when 
the  observer  was  close  by,  except  when  the  bird  was  greatly  excited.  This  could 
be  coincidence,  but  I am  inclined  to  believe  it  is  a matter  of  phonetic  distortion 
caused  by  distance  between  the  observer  and  the  singing  bird. 

In  general,  I believe  this  species  may  have  two  songs  or  even  three,  but  our 
knowledge  of  the  song  is  so  limited  that  we  cannot  with  certainty  classify  it  as 
to  geographic  region,  season,  age  classes,  social  behavior,  and  other  factors  that 
might  alter  its  pattern. 

The  call  note  of  the  Alder  Flycatcher  is  a half-chirped,  half-whistled  wheel 
which,  although  given  rather  sharply,  is  a clear,  melodious  note.  There  is 
virtually  no  difference  of  opinion  or  interpretation  among  ornithologists  as  to 
the  sound  of  this  call.  During  this  study,  my  co-workers  and  I referred  to  the 
calling  as  ‘‘whipping”.  When  excited,  the  Alder  Flycatcher  contracts  the  call 
note  so  that  it  sounds  like  whip!  It  is  described  by  Bendire  (1895:  310)  as  huip, 
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hiiip.  “W  hipping”  usually  i)recedes  the  onset  of  song  in  both  morning  and  even- 
ing, and  is  the  note  that  is  most  apt  to  call  one’s  attention  to  the  bird  when  the 
ol)server  is  aj)proaching  the  nest. 

(Juite  by  accident  during  the  summer  of  19T^  an  entirely  new  singing  j)er- 
formance  of  the  Alder  h'lycatcher  was  observed,  which  to  my  knowledge  has 
not  been  reported  in  the  literature.  One  evening  in  early  June  while  checking 
the  late-season  Woodcock  {Pliilohela  minor)  peenling  in  a section  of  marsh 
adjacent  to  the  Alder  Flycatcher  study  area,  I stoj)ped  at  a listening  post  on 
the  east  edge.  It  was  about  8:30  p.m.  (C.S.T.);  the  sun  had  set  and  it  was  al- 
most dark.  After  a few  minutes  the  last  Song  Sparrows  (Melospiza  melodia), 
Meadowlarks  {Sluniella  magna),  Long-billed  Marsh  W'rens  {Telmalodytes  pa- 
luslris),  Henslow’s  Sparrows  {Passerherbidus  lienslowii),  and  Yellow-throats 
{Geolhlypis  trichas)  stoj)ped  singing  and  the  marsh  was  momentarily  quiet. 
JTesently,  as  if  by  signal,  several  Alder  Flycatchers  nearby  began  to  call,  then 
broke  into  full  song.  Like  a wave  the  singing  spread  to  all  sections  of  the  200- 
acre  marsh,  where  a short  while  before  no  Alder  Flycatcher  was  singing.  This 
in  itself  was  spectacular.  As  I listened  I could  hear  the  call  note,  the  jumbled 
song  used  when  chasing  {weel-weel-whee — fitz-hew,  given  rapidly),  and  the  fa- 
miliar territory  song  {creel — pause — fitz-bew).T\\tvt  was  also  a variation  of  the 
last  song  which  appeared  to  be  coming  from  a considerable  distance  above  the 
highest  (6-8  feet)  bushes  used  as  singing  perches.  Upon  a series  of  subsequent 
visits  I found  this  to  be  sl  fiigbt-song,  part  of  the  normal  breeding  behavior. 
During  the  nesting  seasons  of  1943  through  1947,  I studied  this  song  and  its 
accompanying  flight  in  some  detail. 

The  song-llight  is  preceded  by  a series  of  loud  calls  {wheel-wheel^  etc.)  which 
become  shorter  and  follow  each  other  more  and  more  rapidly  until  it  seems  as 
though  they  could  be  given  no  faster.  Then  in  the  same  rapid  tempo  the  bird 
calls  creeel,  filz-bew  over  and  over,  in  all  about  8 to  12  times.  At  about  the  time 
the  calling  becomes  accelerated,  the  bird  takes  off  from  its  song-perch  and 
spirals  skyward  in  an  erratic  zig-zag  flight.  The  bird  appears  to  be  fluttering 
rather  than  flying,  and  reaches  a height  of  from  30  to  50  feet  above  the  marsh 
floor.  At  this  point  the  singing  stops  and  the  bird  dives  silently  down  to  the 
original  singing  j)erch  or  to  a nearby  bush,  from  which  point  it  may  continue 
to  sing.  In  many  instances  the  bird  proceeds  from  the  nearby  bush  to  its  original 
perch  by  silently  flying  back  just  over  the  top  of  the  vegetation. 

In  Silloway’s  (1897 : 109)  sketch  of  the  Alder  Flycatcher  he  says  of  this  bird’s 
flight  habits,  ‘‘Even  out  under  the  clear  dome,  with  the  blue  bending  over 
them  so  invitingly,  they  never  seek  to  rise  above  their  accustomed  limits,  and 
their  sallies  from  the  weed  tops  and  low  bush-heaps  are  never  far  or  high.” 
4'his,  it  seems  to  me,  illustrates  that  the  word  “never”  is  usually  ill-chosen  in 
describing  bird  behavior,  and  that  this  e.xception  (the  song-flight)  to  what 
Silloway  thought  infle.xible  behavior  is  all  the  more  interesting. 

The  song-flight  seldom  carries  a bird  beyond  its  territorial  boundaries  and 
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usually  covers  less  than  60  feet  laterally.  Erom  a 25-foot  tower  placed  in  the 
center  of  the  study  area  I made  observations  on  the  heights,  distances  covered, 
and  song  behavior  of  individual  pairs.  This  tower  facilitated  complete  coverage 
of  the  marsh,  for  at  that  height  song-perch  locations  could  not  be  confused. 
Also  it  made  the  estimation  of  heights  of  the  song-tlights  more  accurate  and 
served  as  a blind  for  other  behavior  observations. 

About  vS50  song-flights  were  heard  by  my  co-workers  and  me  during  the 
study,  but  only  20%  were  actually  seen.  W’e  found  it  impossible  to  tell  which 
bird  will  go  into  a song-flight,  or  when  it  will  occur,  so  one  cannot  always  be 
in  a position  to  see  the  flight.  In  many  instances  the  evening  song  may  begin 
or  end  with  a song-flight.  Song-flights  on  any  one  evening  generally  occur  shortly 
after  the  birds  begin  their  song  period,  although  I have  seen  at  least  one  song- 
flight  by  moonlight  at  the  very  end  of  an  evening  song  period.  A single  bird 
may  perform  as  many  as  six  times  during  an  evening,  but  two  song-flights  were 
more  generally  the  rule.  Also,  not  all  birds  perform  song-flights  on  a given 
evening;  in  fact  on  certain  evenings  only  the  call  is  used  by  some  birds.  The 
reason  for  this  interchange  of  expression  is  not  known.  In  any  one  evening  or 
morning  less  than  25%  of  the  birds  singing  performed  song-flights. 

In  southern  Wisconsin,  singing  begins  almost  as  soon  as  the  birds  arrive  in 
spring,  which  is  about  May  10,  and  lasts  until  about  August  10.  The  birds  leave 
for  the  south  shortly  thereafter.  Detailed  studies  of  the  song-flight  in  relation 
to  certain  environmental  factors  were  made  in  1944  and  1947.  In  general  there 
was  no  correlation  with  any  weather  factor  that  was  obvious  in  the  field.  The 
duration  of  song  was  used  as  the  base  datum  for  comparing  with  weather  phe- 
nomena. There  was  no  significant  difference  between  the  mean  duration  of  song 
in  the  two  years  (1944,  v^7.()  zh  1.65  min.;  1947,  39.2  d=  2.76  min.).  Xo  correla- 
tion was  found  between  duration  of  song  and  temperature  at  start  of  song, 
difference  in  barometric  pressure  between  12:30  and  6:30  p.m.  on  any  one  day, 
wind  velocity  and  amount  of  available  sunshine  on  any  one  day.  However, 
when  ])lotting  the  minimum  temperature  against  duration  of  song,  a statistically 
significant  inverse  correlation  was  realized  (r  value  = —0.538).  What  ecological 
meaning  this  has,  if  any,  is  not  clear,  especially  in  view  of  the  fact  that  mini- 
mum temperatures  normally  occur  in  the  two  hours  before  dawn  of  each  day. 
This  low  point  is  then  about  14  hours  before  evening  song  begins.  The  mean 
number  of  flight-songs  which  I heard  per  evening  during  the  two  years  studied 
was  3.7  db  2.3.  The  number  of  songs  per  day  was  not  comparable  because  no 
consistent  number  of  listening  j)osts  was  used  during  the  song  periods.  There 
was,  however,  a very  definite  correlation  between  the  starting  and  stopping  of 
song  with  the  solstice  (longest  day),  which  will  be  discussed  later. 

I suspected  that  on  cloudy  evenings  song  might  begin  earlier  and  last  longer, 
but  the  data  did  not  support  this  suspicion.  This  much  I can  say:  the  two  longest 
song  j)eriods  in  1944  occurred  on  cloudy  days.  Rurchon  (1948:  149)  found  a 
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similar  situation  in  song  frequency  of  the  P>uroi)ean  l^arn  Swallow  {Ilinuido  r. 
rustica)  in  relation  to  weather.  He  states  ‘hVbove  a certain  threshold  it  api)ears 
that  weather  had  no  effect  on  song  frequency — the  best  day  for  song  was  one 
of  the  5 worst  days  for  weather.”  ('loudy  days  are  no  better  than  clear  days  for 
daytime  singing;  actually  the  most  voluble  daytime  singing  I have  ever  heard 
occurred  on  a clear  day  in  bright  sunlight. 

I^oth  in  1944  and  in  1947  the  last  song  period  of  the  season  was  very  short. 
This  appeared  to  be  an  abrupt  tapering  off. 

It  was  evident,  after  listening  to  Alder  Flycatcher  singing  for  several  weeks, 
that  there  was  a certain  daily  regularity  about  it.  At  the  suggestion  of  the  late 
Aldo  Leopold,  who  had  done  considerable  work  (unpublished)  on  the  relation 
of  bird  song  to  light  intensity,  I kept  records  of  the  beginning  and  cessation  of 
song.  To  test  this  regularity,  I plotted  the  time  of  song  beginning  and  cessation 
against  the  sunset  curve  (Fig.  1).  It  is  obvious  by  simple  inspection  that  be- 
ginning of  song  follows  the  sunset  curve.  It  is  probably  controlled  by  a light- 
intensity  factor.  This  observation  is  not  new.  A number  of  writers  have  observed 
the  same  phenomenon,  particularly  Craig  (1943:  92-93)  who  worked  on  a closely 
related  species,  the  AA’ood  Pewee  {Con (opus  virens).  In  1944  and  in  1947  the 
time  of  song  beginning  followed  the  slope  of  the  sunset  curve  downward  from 
late  June  to  early  August.  In  1944  it  followed  the  upswing  toward  the  solstice. 

Certain  individuals  may  occasionally  “jump  the  gun,”  so  that  beginning  of 
song  as  here  used  is  taken  to  be  the  time  at  which  singing  becomes  continuous 
in  all  sections  of  marsh  under  observation.  Actually  I experienced  little  diffi- 
culty in  assigning  a time  to  the  start  of  song  since  the  birds  usually  started 
together. 

Song  cessation  is  probably  not  directly  controlled  by  a light  factor  because 
evening  song  usually  ends  after  it  is  completely  dark  to  the  human  eye,  and 
probably  to  the  eyes  of  flycatchers  as  well. 

Evening  civil  twilight,-  which  ends  when  the  center  of  the  sun  is  6°  below  the 
horizon,  was  also  plotted  in  the  above  mentioned  figures.  In  no  case  was  song 
cessation  recorded  before  the  end  of  civil  twilight  in  either  year.  Interesting 
also  is  the  fact  that  in  both  years  song  always  started  before  the  end  of  civil 
twilight,  but  in  only  two  instances  in  28  did  song  begin  before  the  onset  of  civil 
twilight,  namely  sunset  (see  Fig.  1). 

Cessation  of  song  may  be  caused  by  fatigue,  as  was  also  postulated  by 
Haecker  (1924:  724),  Wright  (1912:  327),  and  Craig  (1943:  96)  for  other  species. 

I believe,  however,  that  if  we  accept  the  hypothesis  that  a given  light  intensity 
stimulates  song,  then  that  same  stimulation  must  fade,  irrespective  of  whether 
the  bird  is  physically  able  to  respond  or  not.  What  I measured  here  was  in 
effect  the  onset  of  the  stimulation,  its  result,  and  the  time  at  which  the  response! 


^ “If  the  sun  is  much  lower  ordinary  outdoor,  civil  operations  are  impracticable  without! 
artificial  light”  (Nautical  .Vlmanac,  1041). 


Robert 
A.  McCabe 


ALDER  FLYCATCHER 


95 


Fig.  1.  Alder  Flycatcher  evening  song  in  relation  to  sunset  and  the  end  of  civil  twilight 
in  1944  (above)  and  1947. 

was  completely  dissipated.  Xothiiig  in  my  observations  suggested  augmentation 
of  the  stimulus  or  acceleration  of  the  response  due  to  further  changes  in  light 
intensity  once  the  point  of  active  response  is  reached.  CTaig  (1943:  101)  states 
of  the  Wood  Pewee:  ‘Tt  may  be  that  the  ending  of  the  song  is  induenced  by  a 
change  in  illumination.”  In  the  case  of  the  Alder  Flycatcher  there  is  no  visible 
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clian^e  in  illumination  during  the  last  third  of  the  song  period  since  it  occurs 
in  the  darkness  after  civil  twilight.  Furthermore  the  evening  song  of  the  .\lder 
l-'lycatcher  in  a marsh  starts  and  reaches  maximum  intensity  rather  abru})tly, 
and  stoj)s  in  the  same  fashion.  I'his  abruj)t  response  would  seem  to  indicate 
that  a given  light  intensity  rather  than  “changes  of  illumination”  is  the  stimu- 
lating agent.  W hat  that  light  intensity  is  in  foot-candles  or  how  it  is  modified 
by  environmental  factors  I am  not  prej)ared  to  say. 

C'raig  {op.  cil.)  also  infers  that  intraspecific  stimulation  to  song  may  not  occur 
(j).  101).  I am  of  the  opinion  that  an  individual  bird  may  cause  others  in  ad- 
joining territories  to  continue  in  song  when  they  might  normally  have  been 
quiet,  d'his  was  j)articularly  evident  at  the  close  of  the  song  period  on  any  one 
evening.  In  numerous  cases  the  persistent  bird  “coaxed”  its  neighbors  into 
song  and  the  group  continued  their  roundelay  for  three  to  live  minutes  after 
the  bulk  of  the  marsh  was  silent. 

d'he  song  and  song-tiights  also  occurred  during  the  crepuscular  period  in  the 
morning,  but  a seven-day  trial  period  of  investigation  showed  that  there  was 
less  activity  at  that  time  (i.e.,  fewer  birds  in  song,  fewer  song-flights,  etc.), 
'riiere  was  no  clear-cut  cessation  of  song,  as  singles  and  groups  of  two  and  three 
birds  would  occasionally  sing  intermittently  late  into  the  morning.  It  is  in- 
teresting, however,  that  seasonal  song  stopped  within  a two-day  period  both 
evening  and  morning  in  1944  and  1947. 


SUMM.\RY 


4'he  existence  of  two  distinct  songs  of  the  Alder  Flycatcher,  one  eastern 
iphe-be-o),  and  the  other  midwestern  {fitz-brd.^,  is  beclouded  by  the  fact  that 
there  is  no  unanimity  of  opinion  among  ornithologists  on  this  geographic 
segregation  of  song.  The  disagreement  may  result  from  factors  human  rather 
than  avian. 

In  Wisconsin  the  Alder  Flycatcher  appears  to  have  added  an  extra  syllable 
to  the  fifz-beii'  song,  making  it  creel  (pause)  fitz-bew.  Phonetic  descriptions  of 
.\lder  Flycatcher  song  by  various  writers  are  listed.  The  ]flionetic  description 
of  the  call  note,  u'heet,  is  generally  accepted  by  ornithologists. 

4'his  bird  performs  a song-flight  which  carries  it  ,10-50  feet  above  the  marsh. 
During  the  performance  the  creel,  fitz-bew  is  repeated  in  rapid  succession  8-12 
times.  This  song  and  flight  take  ])lace  late  in  the  day  and  continue  until  after 
dark.  Song  generally  starts  after  sunset,  and  the  time  of  starting  and  stopping 
varies  in  direct  relation  to  the  time  of  sunset.  The  onset  of  daily  song  is  probably 
controlled  by  a light-intensity  factor;  cessation  probably  is  not,  inasmuch  as 
it  is  totally  dark  (after  civil  twilight)  when  the  singing  stops. 

Xo  correlation  was  found  between  measurable  weather  conditions  and  re- 
corded aspects  of  song. 

Morning  song  also  occurs  but  it  is  less  vigorous  and  less  regular.  In  1944  and 
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1947  seasonal  song  was  ended  both  in  the  morning  and  in  the  evening  within  a 
two-day  period  (August  9,  1944  and  August  11,  1947). 
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THE  SONG  OF  THE  SONG  SPARROW 


BY  ARETAS  A.  SAUNDERS 

The  songs  of  oscine  birds  vary  greatly.  No  two  individual  birds  sing  in 
exactly  the  same  way,  and  the  songs  of  any  given  individual  bird  vary 
(Saunders,  1924).  These  two  sorts  of  variation  are  more  obvious  in  the  Song 
Sparrow,  Melospiza  melodia,  than  in  any  other  bird  I have  had  opportunity  to 
study. 

To  date  my  collection  of  records  of  Song  Sparrow  songs  numbers  884,  no 
two  of  which  are  exactly  alike.  The  songs  were  recorded  by  my  ‘graphic  method’ 
(Saunders,  1915,  1929,  1938).* The  records  are  mainly  from  Connecticut  and 
New  York.  A few  from  the  vicinity  of  Columbus,  Ohio,  include  those  of  certain 
individuals  studied  at  Interpont  by  Mrs.  Nice  (1937,  1943). 

Length  of  song.  The  884  recorded  songs  varied  in  duration  from  1.8  to  5.2 
seconds,  the  average  being  2.7  seconds.  The  shortest  and  longest  songs  were 
exceptional,  the  latter  being  a llight-song  (Fig.  1).  If  we  disregard  one  short 
song  of  1.8  seconds  duration  and  three  unusually  long  songs  (respectively  of 
4,  5,  and  5.2  seconds)  the  remaining  880  songs  varied  from  2.2  to  3.2  seconds  in 
length,  and  81%  of  these  were  from  2.6  to  3 seconds  in  length.  Of  the  884  songs, 
265  were  2.8  seconds  long. 


Fig.  1.  Graphic  record  of  an  exceptionally  long  Song  Sparrow  song.  This  song  was  a flight- 
song.  Fairfield,  Connecticut,  March  21,  1925. 


Song  Sparrow  songs  are  usually  rhythmic.  The  accented,  obviously  beat-out 
introductory  notes  are  followed  by  notes  each  equal  in  time  to  one  of  the  in- 
troductory notes,  or  exactly  twice  as  fast,  and  trills  are  frequently  just  two  or 
three  times  the  length  of  one  introductory  note.  A few  rhythms  are  exceptional, 
as,  for  example,  that  produced  in  two  exactly  equal  periods  of  time,  one  by  five 
notes,  the  other  by  seven.  Occasionally  a song  seems  to  have  no  rhythm  at  all 
except  in  the  introductory  part. 
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Pilch.  In  former  pajiers  on  bird  songs  I have  used  such  symbols  as  C'"  and 
C'""  to  indicate  the  different  octaves,  l^rand  (1935)  used  a better  method, 
namely,  ('  for  the  lowest  C on  the  piano;  and  Cj,  Cb,  etc.,  for  notes  respectively 
one.  two  and  more  octaves  higher,  Cy  being  the  highest.  In  my  method  C meant 
middle  C on  the  piano,  the  highest  C.  In  this  paper  I am  using  Brand’s 
method. 

Brand  (1935:  49-50)  studied  three  Song  Sparrow  song-records  made  by  sound 
photography  on  film,  finding  therein  numerous  short  notes  which  were  in- 
audible to  the  human  ear  and  exceedingly  high  in  pitch.  From  his  later  study 
of  four  recordings  (1938:  267)  he  concluded  that  the  vibration-frequencies  of 
Song  Sparrow  songs  varied  from  1900  to  7700  per  second.  This  is  practically  a 
two-octave  range,  from  about  A5  to  Ay.  The  four  recordings  under  discussion 
were  evidently  made  from  three  individual  birds.  My  own  records  have  been 
limited  to  notes  that  the  human  ear  could  hear,  of  course.  The  884  records — 
of  about  685  individual  birds — display  a range  in  pitch  from  D5  to  Fy  (1150  to 
5450  vibrations),  though  the  great  majority  of  them  range  only  from  A5  to  Dy 
(1900  to  4600  vibrations).  I did  not  record  pitches  as  high  as  those  found  by 
Brand,  probably  because  the  highest-pitched  notes  were  so  ver\"  short  that  I 
did  not  hear  them.  I have  heard  and  recorded  songs  (of  other  bird  species) 
ranging  higher  than  7700  vibrations,  but  these  high  notes  were  sustained.  From 
my  experience  I conclude  that  it  is  exceedingly  rare  for  a Song  Sparrow  to  sing 
a note  pitched  higher  than  Dy — that  is,  long  enough  for  the  human  ear  to  hear  it. 

In  recording  bird  songs  in  the  field,  taking  down  the  relative  pitches  of  the 
notes  and  the  pitch-intervals  between  one  note  and  another  is  a simple  matter; 
but  taking  the  exact  pitch,  as  heard  by  ear,  is  another  step  that  I did  not  al- 
ways have  time  to  complete.  In  only  445  records  did  I ascertain  the  exact  pitch. 
In  none  of  the  remaining  439  songs  was  the  pitch  unusually  high  or  unusually 
low:  had  it  been  so,  I would  certainly  have  recorded  the  exact  pitch. 

Song  Sparrows  usually  are  quite  accurate  in  pitch ; that  is,  they  use  definite 
tones  and  half-tones  in  their  singing.  Occasionally  one  encounters  a bird  whose 
singing  includes  an  off-pitch  note  or  two.  See,  in  this  connection,  the  fourth 
note  of  record  Xo.  14  (Fig.  2).  Here  the  bird  used  approximately  a quarter- 
tone. 

An  average  Song  Sparrow  song  ranges  through  a little  more  than  3J  tones. 
44ie  greatest  range  I have  recorded  for  a single  song  is  7J  tones,  the  least  for  a 
whole  song,  1 tone.  According  to  my  records  far  more  Song  Sparrows  have, 
oddly  enough,  a range  of  3|,  4,  or  4J  tones  than  have  a range  of  2 or  3 tones. 

( )f  the  884  songs  I recorded,  1 (only)  had  a range  of  but  1 tone;  5 had  a range  of  i 
H tones;  35  had  a range  of  2 tones;  149  had  a range  of  2h  tones;  38  had  a range] 
of  3 tones;  304  had  a range  of  3^  tones;  106  had  a range  of  4 tones;  132  had  a 
range  of  4.y  tones;  64  had  a range  of  5 tones;  15  had  a range  of  5|  tones;  32  had 
a range  of  6 tones;  and  1 each  had  a range  of  6^,  7,  and  7h  tones. 
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To  a musician  the  significance  of  the  above-mentioned  figures  will  be  ap- 
parent. For  those  whose  knowledge  of  music  is  not  so  great,  the  following  ex- 
planation may  be  welcome.  All  of  the  simpler,  better  known  melodies  in  human 
music,  if  played  on  the  piano  in  the  key  of  C,  will  fall  almost  entirely  on  the 
white  notes;  or  if  played  in  any  key,  they  will  fall  mainly  on  the  notes  of  the 
diatonic  scale,  do,  re,  mi,  etc.  X'ow  the  interval  of  two  tones,  if  spaced  from  each 
white  note  in  an  octave  on  the  piano,  will  fall  on  another  white  note  3 times  out 
of  7,  or  43%  of  the  time.  The  interval  of  2^  tones  will  fall  on  another  white 
note  6 times  out  of  7,  or  86%  of  the  time.  Similarly  the  other  intervals:  of  3 
tones,  29%;  3J  tones,  86%;  4 tones,  43%;  4J  tones,  47%;  5 tones,  71%; 
tones,  29%;  and  6 tones,  100%.  Compare  these  figures  with  the  number  of 
Song  Sparrow  songs  having  these  intervals  in  the  paragraph  above.  If  we  allow 
for  the  fact  that  the  average  song  has  a range  of  3J  tones,  and  that  songs  with 
greater  range  must  be  fewer  in  number,  the  figures  reveal  that  the  Song  Spar- 
row’s standard  of  pitch  is  similar  to  that  of  man;  that  those  intervals  which 
are  harder  for  man  to  sing  are  less  often  used  by  the  Song  Sparrow;  that  the 
bird  uses  such  intervals  as  fourths,  fifths,  and  octaves — intervals  that  are 
natural,  because  based  on  mathematical  relationships  between  the  numbers  of 
vibrations:  in  short  that  the  Song  Sparrow  sings  mainly  on  the  notes  of  the 
human  diatonic  scale. 

This  is  true  of  most  song  birds,  a fact  which  has  been  discussed  before  by 
others,  notably  Clark  (1879).  It  indicates  that,  in  such  birds,  something  more 
than  defending  a territory  or  advertising  for  a mate  must  have  had  a part  in 
song  evolution  (Saunders,  1929:  125-130).  It  is  because  of  this  that,  now  and 
then,  we  meet  with  a bird  that  sings  something  like  a bit  of  human  music.  The 
pitch  is  higher,  the  quality  is  different,  but  the  time  and  pitch-intervals  are 
the  same.  For  example,  the  first  six  notes  of  song  Xo.  18  (Fig.  2)  are  identical 
in  pitch-interval  and  time  with  certain  notes  of  a song  that  was  popular  many 
years  ago.  The  words  that  fit  the  notes  are  “.  . . Reuben,  I’ve  been  thinking.” 

Intensity.  The  intensity  of  Song  Sparrow  song  does  not  var}^  greatly.  Certain 
songs  contain  one  or  more  high-pitched,  strongly  accented  notes  like  the  terminal 
notes  of  Xos.  10  and  13  (Fig.  2).  Other  songs  contain  one  or  two  introductory  or 
terminal  notes  that  are  of  low  intensity  and  audible  only  for  a short  distance. 
I have  made  no  attempt  to  measure  the  intensity  of  Song  Sparrow  song.  The 
distance  a bird  note  (or  any  sound,  for  that  matter)  carries  is  not,  necessarily, 
a measure  of  its  intensity.  Variation  in  intensity  can  be  measured  when  the 
notes  are  of  the  same  quality  and  pitch,  as  they  are  in  many  songs  of  the  Field 
Sparrow  {Spizella  pusilla),  a species  whose  song-intensity  I have  reported  on 
(Saunders,  1922).  The  high-pitched,  though  seemingly  faint  notes  of  many 
birds  carry  farther  than  low-pitched  notes  which  are  obviously  louder.  Pitch 
and  quality,  as  well  as  intensity  or  volume,  determine  the  distance  a sound 
carries.  Overtones  may  cut  down  the  distance,  and  since  overtones  are  often 
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low,  sounds  of  low  pitch  and  unclear  quality  do  not  carry  well.  Balloonists  tell 
us  that  the  last  sounds  they  hear  from  the  earth  below  them  as  they  rise  are  the 
high-i)itched  cries  of  little  children. 

Quality.  Song  Sparrow  songs  are  extremely  variable  in  quality.  Average 
songs  are  sweetly  whistled,  but  some  songs  are,  as  a whole,  squeaky,  husky, 
buzz-like  or  rattle-like,  and  occasional  notes  in  otherwise  ‘sweet’  songs  may  be 
of  this  sort.  To  me  the  quality  of  the  Song  Sparrow’s  song  is  more  variable  than 
that  of  any  other  common  North  American  species  of  the  family  Fringillidae. 

Consonant  Sounds.  Consonant  sounds  are  not  very'  noticeable  in  the  Song 
S])arrow’s  song.  Those  that  occur  are  explosives,  suggesting  the  letter  /,  or 
sibilants  such  as  the  letter  s.  Individual  songs  vary  greatly  in  this  respect  (Nice, 
1943: 116). 


The  Soxg  and  its  Component  Parts 


The  Song  Sparrow  song  has  been  described  as  “short  introductory  notes,  a 
central  trill,  and  a flourish  of  notes  and  slurs  at  the  end”  (Wheeler  and  Nichols, 
1924:  445).  I would  change  this  description  by  substituting  “two-note  phrases” 
for  “slurs.”  True  slurs,  in  my  experience,  are  rare  in  Song  Sparrow  songs, 
whereas  two-note  phrases  are  exceedingly  common.  Songs  Nos.  4 and  17  (Fig.  2) 
are  normal  songs  containing  a slurred  note  each.  By  a “two-note  phrase”  I 
mean  a phrase  composed  of  two  notes  closely  connected  but  of  abruptly  different 
pitch.  The  last  two  notes  of  song  No.  12  (Fig.  2)  is  an  example.  In  a slur  the 
change  of  pitch  is  gradual.  A two-note  phrase,  for  example,  might  sound  like 
“teeto,”  whereas  a corresponding  slur  would  sound  like  “teeyo.” 

Introductory  notes.  These  vary  in  number  from  1 to  7 (average:  2.7).  They 
are  all  short  and  staccato,  of  the  same  pitch,  equal  in  time,  and  separated  by 
short  pauses.  They  may  be  sung  slowly,  at  a rate  of  3 per  1.2  seconds,  or  rapidly, 
at  a rate  of  3 per  .4  of  a second.  The  slower  time  is  commoner. 

While  these  introductory  notes  are  usually  as  I have  described  them,  I have 
on  occasion  heard  a song  in  which  each  introductory  note  is  actually  a two- 
note  phrase  with  one  note  shorter  than  the  other.  The  short  extra  note  may 
either  precede  or  follow  the  main  note,  and  it  may  be  of  either  lower  or  higher 
])itch.  Each  of  these  four  conditions  is  illustrated,  respectively,  in  songs  Nos.  7,  8, 
15  and  17  (Fig.  2).  I have  77  records  of  songs  with  introductory  notes  of  this 
sort.  In  48  of  these  the  extra  note  followed  the  main  note  (25  at  higher 
j)itch,  23  at  lower  pitch).  In  29  the  short  note  preceded  (26  at  lower  pitch,  3 at 
higher  pitch). 

Central  Trill.  Most  Song  Sparrow  songs  contain,  somewhere  in  the  central 
portion,  sometimes  at  the  end,  either  a trilled  note  or  a series  of  rapidly  re- 
peated notes  all  on  the  same  ])itch.  Trills  and  rapidly  repeated  notes  are  essen- 
tially the  same  ])henomenon,  the  difference  being  merely  that  in  the  trill  the 
notes  are  too  rapid  for  the  ear  to  count.  In  my  records  all  these  rapidly  re- 
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peated  notes  are  called  trills.  Of  the  884  songs,  55  had  no  trill,  580  had  one 
trill,  259  had  two  trills,  9 had  three  trills,  and  1 had  four  trills.  The  average  had 
1.3  trills.  Trills  are  normally  sustained  on  one  pitch,  but  in  one  song  (Fig.  2, 
Xo.  11)  the  trill  gradually  dropped  a full  tone. 

Remainder  of  the  Song.  The  terminal  flourish  of  notes  and  two-note  phrases  is 
extremely  variable.  A given  bird  may  sing  the  same  song  over  and  over,  all 
parts  being  the  same  each  time  except  for  the  last  few  notes.  These  final  notes 
may  be  varied  by  additions,  omissions,  or  changes  in  pitch.  In  recording  such 
songs  in  the  field  I encircle  notes  that  are  variable  or  sometimes  omitted.  Often 
I am  obliged  to  make  records  of  the  two  or  three  different  endings  in  this  way. 
Especially  is  this  true  of  my  recording  of  Song  Sparrow  songs.  The  last  note  of 
Xo.  9 (Fig.  2)  is  an  ‘encircled  note.’ 

Types  of  Songs 

When  one  has  a large  number  of  records  of  the  songs  of  one  species  it  is  neces- 
sary to  f le  them  so  that  similar  songs  can  be  kept  together  for  comparison.  I 
have  divided  my  Song  Sparrow  songs  into  types  based  on  the  way  they  begin. 
In  some  cases  I have  found  it  useful  to  subdivide  further.  Wheeler  and  Xichols 
(1924)  divided  songs  into  two  groups.  When  I tried  classifying  my  records  in 
this  way,  altogether  too  many  normal  songs  belonged  to  neither  group;  but 
when  I divided  them  into  five  groups  all  but  eight  could  be  placed,  and  three  of 
these  eight  were  primitive  or  juvenile  songs. 

The  type  to  which  a given  song  belongs  is  determined  by  the  relation  in  pitch 
of  the  introductory  notes  to  the  trill  and  by  the  position  of  the  trill  (or  in  the 
case  of  more  than  one  trill,  by  that  of  the  first  trill).  A key  to  these  types  is  as 
follows : 

Introductory  notes  followed  immediately  by  trill. 

Introductory  notes  and  trill  on  the  same  pitch.  Type  1 (Xos.  1-3,  Fig.  2. 
This  is  Group  B of  Wheeler  and  Xichols). 

Trill  higher  in  pitch  than  introductory  notes.  Type  2 (Xos.  4-8,  Fig.  2. 
This  is  Group  A of  Wheeler  and  Xichols). 

Trill  lower  in  pitch  than  introductory  notes.  Type  3 (Xos.  9-11,  Fig.  2). 

Introductory  notes  separated  from  trill  by  one  or  more  notes. 

Introductory  notes  and  trill  separated  by  single  note  which  is  on  a different 
pitch  from  either.  Type  4 (Xos.  12-14,  Fig.  2). 

Introductory  notes  and  trill  separated  by  two  or  more  notes,  the  first  on 
different  pitch  from  that  of  the  introductory  notes.  Type  5 (Xos.  15-18, 
Fig.  2). 

Of  the  884  recorded  songs,  159  (18%)  were  of  Type  1,  191  (21.6%)  of  Type 
2,  144  (16.4%)  of  Type  3,  137  (15.4%)  of  Type  4,  245  (27.7%)  of  Type  5,  and 
8 (b-9%)  irregular. 

In  certain  respects  Type  1 is  quite  different  from  the  others.  In  Type  1 two 
introductory  notes  (rather  than  three)  are  the  rule.  In  Type  1 the  trill  is  usually 


104 


THE  WILSOX  BULLETLX 


June  1951 
V'ol.  63,  No.  2 


‘C 

B 

A 

G 

TiWE  ‘KSECOVjM 

, 

i 

2d, 

c 

5 

A 

— 

— 

fc, 
1 5 

! A 

- 



l2 

C, 

B 

A 

G 

F 

1. 

Pc. 

IB. 
: A 
■G 

— 

i 

!1R 

B 

A 

G 

F 

“ 

r 

G 

F 

— 

- 

B6 

A 

G 

F 

— 

— 

6b 

A, 

“ 

— 

7 

A. 

G 

F 

E 

L. 

B 

A 

G 

F 

■LT_-L 

— 

G ' 

JTl 

— 

A 

G ■ 

F 

E 

— 

— 

— 

At 

G' 

Ill 

-A-j 

‘c 

B 

A 

G 

r 

E ■ 

— 

19 

A 

G 

F 

\x\ 

20  1 

F! 

ni 



- 

Dl 

II 

GL 

1- 

'D, 

C, 

! B, 
A 
G 

F 

E 

1 

T© 

ilO 
1 D 

1 C, 

! Bo 
A 

IT 

**c, 

B 

A 

G 

F 

E 

D 

— 

— 

Fig.  2.  Graphic  records  of  Song  Sparrow  songs.  1.  March  25,  1922,  2.  June  9,  1921.  3. 
March  4,  1922.  4.  July  16,  1921.  5.  .\pril  10,  1921.  6.  April  11,  1923.  7.  July  19,  1923.  8.  June 
27,  1921.  9.  June  14,  1921.  10.  March  25,  1922.  11.  April  15,  1914.  12.  October  24,  1922.  13. 
May  29,  1921.  14.  February  25,  1922.  15.  July  2,  1922.  16.  .Vugust  10,  1921.  17.  July  6,  1921. 
18.  July  22,  1922.  19.  July  5,  1920.  20.  March  22,  1943.  .\11  recorded  at  Fairfield,  Connecticut 
excci>t  4 and  17  (Quaker  Fridge,  New  York);  7 (Savannah,  Xew  York);  11  (West  Haven, 
Connecticut);  12  (Bridgejiort,  Connecticut);  13  (Xorwalk,  Connecticut);  and  15  and  18 
(Syracuse,  Xew  \'ork).  For  a discussion  of  the  types  of  songs  these  represent  see  p.  103). 
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not  a true  one  (as  it  is  in  other  types),  but  a series  of  rapid  notes.  An  average 
Type  1 song  opens  with  two  notes  which  are  followed  by  a series  of  rapid  notes, 
and  in  a good  many  cases  these  rapid  notes  are  just  twice  as  fast  as  the  in- 
troductory ones. 

Type  4 songs  may  be  further  divided  into  8 subtypes  on  the  basis  of  the  rela- 
tive pitches  of  the  introductory  notes  (which  are  all  on  one  pitch),  the  single  note 
between  them  and  the  trill,  and  the  trill  itself  (which  is  almost  invariably  on 
the  same  pitch  throughout).  If  we  call  the  highest  pitch  1,  the  medium  pitch  2, 
and  the  lowest  pitch  there  are  these  six  possible  arrangements:  1-2-3,  1-3-2, 
2-1-3,  2-3-1,  3-1-2,  and  3-2-1.  There  are  also  two  other  arrangements  in  which 
there  are  only  two  pitches,  1-2-1  and  2-1-2,  but  there  seem  to  be  very  few  songs 
of  these  sorts.  Of  the  137  Type  4 songs,  9 had  the  1-2-3  pitch-arrangement  of 
introductory  notes,  single  note,  and  trill;  35  the  1-3-2  arrangement,  19  the  2-1-3, 
39  the  2-3-1,  16  the  3-1-2,  17  the  3-2-1,  one  the  1-2-1,  and  one  the  2-1-2.  Xos. 
12-14  are  examples  of  subtypes  4a,  4d,  and  4f  respectively.  In  25  of  my  records 
of  Type  4 songs,  the  note  between  the  introductory  notes  and  the  trill  is  very 
short  and  connected  with  the  trill,  as  in  Xo.  13. 

Type  5 songs  are  also  divisible  into  8 subtypes  on  the  basis  of  the  relative 
pitch  of  the  introductory  notes  and  the  two  notes  immediately  following  them. 
Of  the  245  songs  of  Type  5,  22  had  a 1-2-3  (high-medium-low  pitch)  arrange- 
ment, 65  a 1-3-2  arrangement,  49  a 2-1-3,  37  a 2-3-1,  17  a 3-1-2,  32  a 3-2-1,  12  a 
1-2-1  and  11a  2-1-2.  Xote  that  the  last  two  arrangements  (two  pitches  only) 
again  are  less  frequently  used  than  the  others.  Songs  15-18  are  examples  of 
subtypes  5b,  5c,  5d,  and  5e  respectively.  In  45  of  my  Type  5 songs  three  in- 
troductory notes  are  followed  by  three  other  notes  in  the  same  time  but  on  differ- 
ent pitches  (see  Fig.  2,  Xos.  16  and  18).  Such  songs  are  especially  pleasing 
musically.  Two  songs  of  this  sort  I have  diagrammed  in  a previous  paper 
(Saunders,  1924:  249,  Xos.  1 and  2). 

Of  eight  ‘irregular’  songs  that  cannot  be  put  into  types,  three  were  primitive 
or  juvenile  songs  (Fig.  3);  one  began  with  a trill;  three  had  two  sets  of  intro- 
ductory notes  on  different  pitches;  and  one  began  with  four  very  short  notes 
each  on  a different  pitch.  In  this  last  song  the  introduction  was  followed  by 
three  trills.  The  whole  song  was  of  such  an  unusual  quality  that  I did  not  defi- 
nitely know  it  was  a Song  Sparrow’s  until  I saw  the  singer.  In  my  notes  I 
described  the  song  as  a husky  squeaking  suggestive  of  the  twittering  of  a 
Cliff  Swallow  (Petrochelidon  pyrrhonota). 

Local  Variation.  Occasionally  one  finds  a peculiarity  in  Song  Sparrow  song 
that  is  common  to  several  individuals  in  a restricted  locality.  I have  previously 
stated  that  slurs  are  rare  in  Song  Sparrow  songs.  I have  22  records  of  normal 
songs  that  contain  downward  slurred  notes.  Three  are  from  Connecticut,  three 
from  scattered  localities  in  central  Xew  York,  and  16  from  Quaker  Bridge, 
Cattaraugus  County,  Xew  York.  Xos.  4 and  17  are  examples.  The  birds  that 


106 


THE  \\TLS(E\  JaLJ.ETIX 


June  1951 
Vol.  63,  No.  2 


sang  slurs  of  this  sort  all  lived  along  the  Allegheny  River  within  half  a mile  of 
the  Quaker  Bridge  railroad  station.  I have  recorded  many  Song  Si)arrow  songs 
from  regions  nearby,  jiarticularly  in  Allegany  State  Park,  but  noted  no  slurs 
in  them.  The  occurrence  of  this  “Quaker  Bridge  slur”  is  the  best  example  I 
have  of  local  variation  in  Song  Sparrow  song.  i 

Geographical  Variation.  My  Song  Sparrow  records  represent  three  main  geo-  J 
grajihical  areas:  (1)  an  eastern — -Connecticut  and  southeastern  Xew  York,  (2)  ] 

a central — -central  XTw  York,  and  (3)  a western — southwestern  XTw  York.  I 
have  a few  records  from  the  Adirondacks  and  a few  from  Columbus,  Ohio, 
but  these  samples  are  so  small  that  it  would  be  unwise  to  draw  any  conclusions 
from  them.  All  five  types  of  songs  are  sung  by  the  Song  Sparrows  of  the  three 
above-mentioned  areas.  Of  514  eastern  area  songs  77  (15%)  were  of  Type  1, 

98  (19%)  of  Type  2,  103  (20%)  of  Type  3,  67  (13%)  of  Type  4,  and  169  (33%) 
of  Type  5.  Of  167  central  area  songs  20  (12%)  were  of  Type  1,  50  (30%)  of 
Type  2,  24  (15%)  of  Type  3,  33  (19%)  of  Type  4,  and  40  (24%)  of  Type  5. 

Of  186  western  area  songs  35  (19%)  were  of  Type  1,  54  (29%)  of  Type  2,  21 
(12%)  of  Type  3,  20  (10%)  of  Type  4,  and  56  (30%)  of  Type  5.  X'othing  about 
these  figures  reveals  any  marked  correlation  between  type  of  song  and  geo- 
graphical area. 

There  is  some  evidence  of  geographical  variation  in  the  introductory  notes 
of  XTw  York  and  Connecticut  songs.  In  certain  songs  the  main  introductory 
notes  are  accompanied  by  shorter  notes  on  a different  pitch.  Soon  after  I began 
recording  Song  Sparrow  songs  in  the  western  area  (Cattaraugus  County,  X^ew 
York),  I noticed  that  this  type  of  introductory  note  was  more  common  there 
than  it  had  been  in  the  eastern  area  (Connecticut  and  far  eastern  XTw  York). 

Of  a total  of  514  songs  recorded  in  the  eastern  area  only  12  (2.4%)  had  had 
double  introductory  notes;  of  167  songs  in  the  central  area  33  (19.8%)  had  had 
double  introductory  notes;  and  of  186  songs  in  the  western  area  32  (17.2%) 
had  double  introductory  notes.  Songs  of  the  central  and  western  areas  were, 
in  other  words,  somewhat  alike,  and  together  they  differed  from  songs  of  the  , 
eastern  area.  This  is  indeed  interesting  because  Song  Sparrows  of  the  eastern 
area  belong  to  the  subsj)ecies  melodia;  those  of  the  western  area  are  of  the  sub- 
species eiiphonia;  d.m\  those  of  the  central  area  (Onondaga,  Cayuga  and  Wayne 
Counties,  X'ew  York),  though  intermediate  between  these  two  races,  are  “more 
nearly  related  to  those  of  western  X'ew  York  than  to  those  of  the  eastern  part 
of  the  state”  (personal  letter  of  December  11,  1950,  from  Kenneth  C.  Parkes 
to  George  M.  Sutton).  My  song-data  presented  above  are  surprisingly  cor- 
roboratory' of  this  concept. 

Each  individual  male  Song  Sparrow  sings  a number  of  different  songs.  The  Jj 
number  j)er  individual  varies  from  six  to  24  (Xice,  1943:  116-117).  What 
have  previously  written  on  this  subject  (1924,  1938)  was  included  in  Mrs.^J 
Xice’s  figures.  Since  then  I have  added  further  data  and  now  have  records  of  13  | 
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TABLE  1 


1/4  Different  Songs  Sung  by  13  Song  Sparrows 
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14 
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16 

85  ! 

174 

individuals.  The  number  of  songs  per  individual  still  ranges  from  six  to  24.  Table 
1 shows  the  number  of  different  songs  (and  song-types)  13  individual  birds 
sang.  Each  individual  bird  sang  at  least  three  song-types,  several  sang  four, 
and  two  sang  all  five.  Only  seven  sang  Type  1;  eight  sang  Type  -t;  but  every 

individual  sang  Type  5,  and  all  but  one  sang  Type  5 as  often  as,  or  oftener  than, 
any  other  type. 

I have  recorded  a flight-song  (Fig.  1)  which  was  distinctly  longer  than  other 
songs.  It  did  not,  however,  begin  with  '‘tit-tit-tit”  notes  (Nice,  1943:  118).  I 
have  heard  Song  Sparrow  flight-songs  which  began  in  this  way  and  it  is  in- 
teresting to  observe  that  flight-songs  with  such  a beginning  are  common  to  a 
number  of  other  species,  the  Phoebe  {Sayornis  phoebe)  and  Yellow-throat 
{Geothlypis  trichas),  for  example. 
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Fig.  T Graphic  record  of  a ‘primitive’  Song  Sparrow  song.  Fairfield,  Connecticut,  Sep- 
tember 20,  1924.  ‘ 
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Figure  ^ is  a record  of  a ])rimitive  song.  My  three  records  of  primitive  songs 
are  not  much  alike  and  there  is  nothing  definite  by  which  to  distinguish  them 
from  primitive  songs  of  other  species.  The  notes  are  usually  rapid  but  not  loud. 

Imitation.  When  one  finds  two  Song  Sjiarrows  whose  songs  are  nearly  alike, 
the  birds  are  apt  to  be  singing  within  hearing  of  each  other.  In  the  spring  migra- 
tion, when  the  roadsides  are  full  of  singing  Song  Sparrows,  one  may  often  find 
two  or  three  birds  each  beginning  its  song  in  the  same  manner  and  on  the  same 
pitch.  But  rarely  do  two  such  birds  end  their  songs  in  the  same  way. 

I presume  that  almost  any  oscine  bird  may,  at  times,  do  some  imitating  of 
the  songs  of  other  species.  I have  one  record  of  a Song  Sparrow  song  (Xo.  19, 
Fig.  2)  which  was  much  like  that  of  a Field  Sparrow,  the  introductory  notes 
being  downward  slurs  and  the  rest  of  the  song  a long,  high-pitched  trill.  When  I 
first  heard  this  song  I was  doubtful  about  the  species  of  bird  that  produced  it. 
The  quality  was  not  quite  so  clear  and  sweet  as  that  of  a Field  Sparrow,  yet  I 
did  not  expect  it  to  be  a Song  Sparrow. 

The  last  record  of  a Song  Sparrow  song  (Xo.  20,  Fig.  2)  that  I have  recorded 
was  rather  astonishing,  for  the  first  3 notes  of  the  song  were  a perfect  ^^con- 
qiieree"  of  the  Red-wing  {Agelains  phoenicens).  When  I first  heard  this  I thought 
two  different  birds  were  singing,  first  a Red-wing  and  then  a Song  Sparrow, 
but  when  I drew  nearer  it  was  clear  that  it  all  came  from  one  bird,  a Song  Spar- 
row. So  far  as  my  ear  could  determine,  the  imitation  was  perfect.  The  pitch  of 
the  trill  on  Ee  was  exactly  right,  for  at  least  nine  out  of  ten  Red-wings  sing  it 
on  that  pitch. 


Summary 

From  a study  of  884  records  of  the  Song  Sparrow’s  song  the  following  facts 
are  determined.  Songs  vaiy^  from  1.2  to  5.2  seconds  in  length,  averaging  2.7 
seconds.  Pitch  varies  from  D5  to  F7  (1150  to  5450  vibrations)  in  notes  that  are 
audible  to  the  human  ear.  Single  songs  range  from  1 to  tones  in  pitch,  aver- 
aging  3^  tones.  The  bird  commonly  uses  pitch-intervals  similar  to  those  used  in 
human  music.  There  is  little  variation  in  intensity,  but  some  high-pitched  notes 
are  loud  and  strongly  accented  and  carry  well.  Quality  is  usually  sweet  and 
musical,  but  quite  variable.  Consonant  sounds  are  not  very  noticeable. 

The  song  has  three  parts:  strongly  rhythmic  introductory  notes,  a central 
trill,  and  a final  series  of  rather  irregular  and  indefinite  notes.  The  introductory 
notes  may  vary  from  1 to  7 but  are  usually  2 or  3.  Trilling  is  part  of  a great 
majority  of  songs.  C'ommonly  there  is  one  trill,  frequently  there  are  two  trills, 
rarely  there  are  three  or  four. 

Songs  are  of  five  ty})es.  These  types  differ  ])rimarily  in  the  position  and  rela- 
tive ])itches  of  the  introductory  notes  and  the  trill.  The  percentages  of  these 
types  vary  somewhat  geographically.  Song  Sparrows  of  the  seacoast  region  of 
('onnecticut  and  southeastern  Xew  York  sinir  a son"  the  introducton’  notes  of 
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which  are  usually  single;  some  individuals  in  central  and  western  Xew  York 
sing  a song  whose  introductory  notes  are  double. 

An  individual  Song  Sparrow  sings  from  six  to  24  different  songs.  It  may  sing 
from  three  to  all  five  types  of  songs.  Two  individuals  singing  near  each  other 
sometimes  sing  songs  which  sound  alike.  Especially  is  this  true  of  the  intro- 
ductory parts.  Rarely  does  a singing  Song  Sparrow  imitate  any  other  species 
of  bird. 
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Gray  Heron  chased  by  Common  Gull. — On  June  23,  1949,  at  Foerde,  Norway  (Lat. 
60°  N.),  “1  saw  a gull,  j)resumably  a Common  Gull  {Larus  canus),  because  that  apj)ears  to 
be  the  common  species  here — though  some  may  be  Herring  Gulls  (L.  argentatus) — chasing 
and  harrying  a Gray  Heron  {Ardea  cincrea)  which  tlew  over  the  valley  at  about  KXXHeet.  I was 
surprised  to  see  the  gull  harrying  it.” 

The  above  fjuotation  from  my  diary  is  submitted  in  view  of  the  note  by  Thomas  A.  Imhof 
in  the  December,  1950,  issue  of  The  Wilson  Bulletin  (p.  210),  reporting  the  chasing  of  a Great 
Hlue  Heron  {Ardea  herodias)  by  a Ring-billed  Gull  {Larus  delaivarensis)  on  March  6,  1950, 
in  Alabama. 

Note  that  the  Gray  Heron  is  the  Old  World  analog  of  the  Great  Blue  Heron,  and  the 
Common  Gull,  to  some  extent  at  least,  that  of  the  Ring-bill. — F.  W .Rrestox,  Box  149,  Butler, 
Pennsylvania. 

The  genus  Plegadis  i.i  Ohio. — Donald  J.  Borror,  in  his  “A  Check  List  of  the  Birds  of 
Ohio,  with  the  Migration  Dates  for  the  Birds  of  Central  Ohio”  (1950.  Ohio  Jour.  Sci.,  50:  2), 
lists  the  Eastern  Glossy  Ibis,  Plegadis  f.  falcinellus,  mentioning  three  occurrences  for  northern 
Ohio  and  one  for  southern  Ohio.  The  earliest  of  the  four  records  is  that  of  Jared  P.  Kirtland, 
who  reported  two  individuals  seen  in  1848  near  Fairjiort,  in  Lake  County.  One  of  these,  an 
adult  male,  was  shot  by  a Mr.  Prugen  and  sent  to  Kirtland,  who  wrote  (1850.  Family  Visitor, 

1 : 164):  “It  was  duly  skinned  and  mounted,  and  may  now  be  seen  standing  along  side  of  a 
Scarlet  Ibis,  from  the  banks  of  the  Amazon,  ...  in  the  cabinet  of  Nat.  Hist,  at  the  Cleve. 
Med.  Coll.”  On  the  strength  of  this  statement  Wheaton  (1882.  “Report  on  the  Birds  of  Ohio,” 
Geol.  Surv.  Ohio,  IV,  Section  2,  p.  498),  Jones  (1903.  “The  Birds  of  Ohio,”  Ohio  State  Acad. 
Sci.,  Special  Papers  No.  6,  p.  216)  and  Dawson  (1903.  “The  Birds  of  Ohio,”  p.  481)  all  listed 
the  Eastern  Glossy  Ibis. 

The  Kirtland  collection,  including  the  Prugen  specimen  of  Plegadis,  was  given  to  Western 
Reserve  University.  It  is  now  in  the  Biology  Building  of  that  institution.  Hoping  to  learn 
more  about  the  Prugen  specimen,  I wrote  the  late  J.  Paul  Visscher  concerning  it.  Visscher 
replied  that  the  collection  contained  two  ibises — a White-faced  Glossy  Ibis  {Plegadis  mexicana) 
and  a Scarlet  Ibis  {Guar a rubra).  Visscher’s  untimely  death  prevented  my  receiving  further 
information  concerning  the  specimens  at  that  time. 

Recently  I wrote  Harry  C.  Oberholser  about  the  moot  Plegadis  specimen.  On  September  22, 
1950,  Dr.  Oberholser  rejilied:  “I  found  the  Ibises  about  which  you  inquired.  The  Scarlet  Ibis 
is  there,  with  one  White-faced  Glossy  Ibis.  There  are  no  data  . . . regarding  either,  but  I agree 
. . . that  the  latter  is  without  much  doubt  the  bird  concerning  which  Dr.  Kirtland  wrote.  In 
this  specimen  the  white  forehead  is  not  very  consiiicuous  but  stili  present;  and  one  not  familiar 
with  the  dilTerences  between  the  two  sjiecies  might  easily  call  this  specimen  the  Eastern 
Glossy  Ibis.” 

4'he  White-faced  Glossy  Ibis  must,  therefore,  be  added  to  the  Ohio  list. 

4'he  second  and  third  Plegadis  records  for  Ohio  were  sight  records.  On  May  30,  1943, 
Harold  E.  .Mayfield  and  Louis  W.  Campbell  saw  three  adults  in  a Hooded  field  adjoining  the 
('edar  Point  Marshes,  in  Jerusalem  Townshij),  Lucas  County,  near  Toledo.  “The  birds  were 
\ iewed  at  close  range  and  carefully  distinguished  from  the  White-faced  Glossy  Ibis  . . .” 
(C'ampbell,  1944.  .1  uk,  61 : 471).  On  June  22,  1947,  in  the  same  general  area.  Laurel  Van  Camp, 
state  game  protector  for  Ottawa  County,  saw  an  adult  ibis  which  he  identified  as  an  ‘Eastern! 
Glossy’  (.Mayfield,  1947.  .\ud.  Field  Notes,  1:  176-177).  ■ 

Details  concerning  the  fourth  Ohio  Plegadis  record  follow:  On  October  1,  1949,  Ronaldj 

110  I 


June  1951 
Vol.  63,  No.  2 


GENERAL  NOTES 


111 


Auslmg,  Edith  Folger  and  I saw  an  immature  bird  at  Lake  Grant,  in  Brown  County,  some 
thirty  miles  southeast  of  Cincinnati.  Austing  collected  the  bird,  which  proved  to  be  a male 
(testes  very  small).  The  stomach  contained  about  two  hundred  adult  water  beetles  of  the 
I families  Gyrinidae,  Hydrophilidae  and  Dytiscidae.  This  specimen  is  in  the  skin  collection  of 
the  University  of  Cincinnati’s  Department  of  Zoology.  It  measures;  wing,  265  mm.;  tail,  112; 
culmen,  110  (114  if  measured  along  the  curve);  tarsus,  93.  Thus  far  I have  been  Enable  to 
I identify  the  bird  as  to  species.  In  the  letter  above  referred  to.  Dr.  Oberholser  expressed  belief 
I that  Plegadis  falcinellus  and  P.  mexicana  were  indistinguishable  in  any  but  fully  adult  spring 
: plumage.i-EMERSON  Kemsies,  Department  of  Zoology,  University  of  Cincinnati,  Cincinnati, 

I Ohio.  ’ 

Reidentification  of  some  Swans,  Scoters,  and  a Jaeger  from  Kansas.— While 
engaged  m work  with  the  bird  collection  of  the  University  of  Kansas  Museum  of  Natural 
I History,  I have  noted  several  important  misidentifications  of  birds  taken  in  Kansas. 

1 Trumpeter  Swan  {Cygnus  buccinator) . This  museum  has  three  skeletons  (two  without  data) 

I and  one  mounted  specimen  allegedly  of  this  species.  All  have  proven,  when  critically  examined, 
to  be  Whistling  Swans  {Cygnus  columbianus) . The  skeleton  with  data  (UK^INH  No.  11949) 
and  the  mounted  bird  (L  KMNH  No.  7475)  were  taken  at  Lawrence,  Douglas  County,  Kansas, 
in  1888,  and  have  long  been  regarded  as  the  only  state  specimens  of  the  Trumpeter  Swan! 
There  seems  to  be  no  reason  to  doubt  the  early  records  of  the  Trumpeter  Swan  in  Kansas! 
Goss  (1891.  History  of  the  Birds  of  Kansas,”  p.  108)  mentions  the  “loud  clarion  voice” 
of  this  species,  and  indicates  that  it  was  more  common  in  migration  than  the  Whistling  Swan 
(although  this  may  be  doubtful,  since  the  Trumpeter  apparently  has  never  been  as  migratory 
as  the  Whistler,  and  it  may  not  have  been  at  all  common  or  regular  in  Kansas  even  in  the 
early  days).  The  fact  remains,  however,  that  no  specimen  of  the  Trumpeter  Swan  from  Kansas 
seems  to  have  been  preserved. 

The  skeletons  mentioned  above  were  readily  identified  on  the  basis  of  the  convolutions  of 

the  trachea  within  the  sternum.  The  mounted  specimen  was  identified  on  the  basis  of  size 

wing,  20.5  inches;  tail,  6.25;  tarsus,  3.75;  eye  to  hind  edge  of  nostril,  2.37;  tip  of  bill  to  hind 
edge  of  nostrd,  2.19.  Probably  the  original  misidentifications  were  based  on  the  false  premise 
that  all  Whistling  Swans  have  a yellow  spot  on  the  bill  in  front  of  the  eye,  and,  therefore, 
that  any  swan  lacking  this  spot  must  be  a Trumpeter. 

American  Scoter  {Oidemia  nigra  americona).  This  scoter  was  first  reported  from  Kansas 
b>  L.  L.  Dyche  (1909.  Trans.  Kansas  Acad.  Sci.,  22:  311)  on  the  basis  of  two  specimens.  One 
(UKMNH  No.  7735),  by  plumage  a female,  was  taken  at  Lakeview,  Douglas  County  on 
November  1,  1908,  by  Edward  E.  Brown.  The  other  (UKMNH  No.  7743),  also  a female,  was 
taken  at  Lawrence  on  October  24,  1908,  by  George  Weyermiller.  W.  S.  Long  (1940.  Trans. 
Kansas  Acad.  Sci.,  43;  438)  indicates  that  the  si)ecimens  taken  in  1908  are  the  only  records 
for  the  American  Scoter  in  Kansas.  Actually,  however,  both  specimens  are  Surf  Scoters 
{Melanitta  perspicillata) , with  the  female  plumage  and  feathering  about  the  base  of  the  bill 
i characteristic  of  that  species.  These  specimens  raise  to  eight  the  number  of  known  specimens  ot 
! the  Surf  Scoter  taken  in  Kansas.  The  American  Scoter,  although  recorded  from  the  Kansas 
City  region  of  Missouri  (II.  Harris,  1919.  Trans.  Acad.  Sci.  St.  Louis,  23:  237),  must,  for  the 
i present,  be  dropped  from  the  list  of  Kansas  birds. 

Parasitic  Jaeger  {Stercorarius  parasiticus).  F.  H.  Snow  (1904.  Auk,  21:  284;  and  1905. 

1 Trans.  Kansas  Acad.  Sci.,  19:  263)  first  reported  the  Parasitic  Jaeger  from  Kansas.  He  wrote: 

||  a >oung  male  [of  this  species]  was  captured  along  the  Kansas  river  near  Lawrence  on  October 
! 10,  1898,  by  [Gus  Berger  and]  Banks  Brown.  The  specimen  [UKMNH  No.  6967]  was  mounted 
I ...  and  IS  now  in  the  museum  of  the  University  of  Kansas.  . . .”  This  record  has  been  re- 

\ ^Note,  m this  connection,  the  comments  of  Ernest  P.  Edwards  (1950.  Condor,  52:  262) 

I concerning  variation  in  color  of  facial  skin  in  museum  specimens. — Editors. 
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j)ul)lishc(l  or  cited  uncliiillenp;ed  in  sul)scquent  lists  jiertaining  to  Kansas  birds  (see  C.  I). 
Hunker,  Idld.  Kansas  Univ.  Sci.  Bull.,  7 : 139;  \V.  S.  Long,  op.  c//.:  443;  and  American  Ornithol- 
ogists’ Union  Check-List,  Fourth  Fd.,  1931:  129). 

I recently  remade  the  mounted  jaeger  in  ([uestion  into  a study  skin.  Examination  of  the 
bird  at  that  time  disclosed  that  it  was  actually  an  immature  Pomarine  Jaeger  iStercoranus 
pomarimis).  It  measured  as  follows;  wing,  337  mm.;  tail,  140  (central  pair  of  rectrices  rounded 
and  jirojecting  9.7  mm.  beyond  adjacent  rectrices);  tarsus,  51.4;  middle  toe  (without  claw), 
42.5;  exjiosed  culmen,  38;  depth  of  bill  at  base,  14.2;  width  of  bill  at  base,  13;  cere,  21.6; 
dertrum,  18.0. 

The  siiecimen  under  discussion  is  the  only  jaeger  ever  rej)orted  as  taken  in  Kansas,  although 
all  three  species  have  been  rejiorted  from  the  vicinity  of  Kansas  City  in  Missouri  (Harris,  op. 
cit.,  j)p.  224-225).  The  Parasitic  Jaeger  has  not  been  authentically  rej)orted  from  Kansas, 
therefore,  while  the  jiresent  note  will  serve  to  add  the  Pomarine  Jaeger  to  the  Kansas  list. — 
II.VRRisoN  B.  Tordoff,  M useum  of  Natural  History,  University  of  Kansas,  Laurence. 

Deep  diving  of  the  Old-squaw. — Having  heard  that  Herman  J.  Freitag,  a commercial 
fisherman  at  Kenosha,  Wisconsin,  had  taken  37  Old-squaws  {Clangida  hyemalis)  in  nets  set 
at  a de|)th  of  150  feet  seven  miles  off  shore,  I wrote  to  him  for  confirmation.  Under  date  of 
Deceml)er  28,  1950,  he  stated:  . . we  always  sound  the  depth  of  the  shallow  end  of  the  nets. 

I thought  this  was  deep  until  I talked  to  my  brothers  fishing  out  of  South  Haven,  Mich., 
who  got  them  in  180  and  190  feet  of  water  this  fall.”  The  latter  depths  approach  the  maximum 
j)reviously  reported  by  me  (1947.  Wilson  Bulletin,  59:  151). — A.  W.  Schorger,  168  X.  Prospect 
Ave.,  .Madison,  Wisconsin. 

Marsh  Hawk  catching  a Mourning  Dove. — On  )May  21,  1946,  I observed  a Marsh 
Hawk  {Circus  cyaneus)  in  pursuit  of  a Mourning  Dove  {Zenaidiira  macroura)  at  Craigheads, 
Cumberland  County,  Pennsylvania.  The  hawk  flew  a few  feet  above  and  behind  the  dove 
which  was  about  eight  feet  off  the  ground  at  the  edge  of  a square  10-acre  wheat  field.  By 
swerving  sharply  to  one  side  or  the  other  and  dipping  low  over  the  ground,  the  dove  was 
able  to  elude  several  strikes  of  the  hawk  before  they  reached  the  center  of  the  field.  Each  time 
the  hawk  closed  the  gap  as  it  struck,  then  banked  quickly  to  maintain  a slight  altitude  ad- 
vantage when  the  maneuvering  dove  eluded  it.  The  erratic  twisting  course  made  both  birds 
ai)i)ear  slow-moving.  In  the  center  of  the  field,  however,  the  dove  was  closer  to  the  ground  and  ; 
appeared  exhausted.  The  hawk  made  a swift  direct  stoop,  grasped  the  dove  in  one  foot,  and  I 
without  pause  or  change  in  altitude  wheeled  and  carried  the  dove  back  along  the  course  of  | 
|)ursuit  and  out  of  my  view.  This  incident  was  observed  through  a 7 x 35  mm.  binocular  from  ; 
the  edge  of  the  field.  It  took  i)lace  quickly — perhaps  in  one  minute. — John  L.  George,  f 
Department  of  Zoology,  Vassar  College,  Poughkeepsie,  New  York. 

Marbled  Godwit,  Upland  Plover,  Burrowing  Owl  and  Yellow-headed  Blackbird 
in  Chicago  area. — Week-end  bird  observations  from  1942  to  1950  in  the  Chicago  area  pro- 
duced a few  interesting  results.  On  May  4,  1947,  I saw  a Marbled  Godwit  (Limosa  fedoa)  near 
Warrenville,  Illinois,  and  on  Sei)tember  21,  1947,  a Burrowing  Owl  {Speotyto  canicular ia)  near  j 
Barrington,  Illinois.  Each  of  these  had  been  recorded  in  the  Chicago  region  only  once  before  | 
(see  Ford,  Sanborn,  and  Coursen,  1934.  Chicago  .\cad.  Sci.  Program  of  Activities,  5 (2-3), 
res|)ectively  j)p.  42  and  46).  Two  species  which  I sought  especially;  which  Ford,  Sanborn,  and 
Coursen  {ibid.,  respectively  pp.  39  and  65)  called  “fairly  common”;  and  which  Woodruff 
(PX)7.  Chicago  .\cad.  .Sci.  Bull.  6)  called  “common”,  I recorded  on  only  one  occasion  eacK^ 
the  Upland  Plover  (Bartramia  longicau-da),  a nair  with  two  well  grown  young,  near  Brunswick^! 
I.ake  C'ounty,  Indiana,  June  17,  1949;  and  the  Yellow-headed  Blackbird  (A'.  .\'anthocephalus)r\ 
a male  at  Calumet  Lake,  Illinois,  May  7,  1948. — W.  L.  Mc.Vtee,  3 Davie  Circle,  Chapel  Hill 
North  Carolina. 
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Iceland  Gull  in  Florida.  On  January  6,  1950,  while  my  wife  and  I were  driving  over 
the  Long  Key  viaduct  on  the  Florida  Overseas  Highway  we  noticed  that  one  of  the  gulls 
drifting  overhead  was  white-winged.  It  was  about  twenty-five  feet  above  us  and  was  sailing 
along  on  motionless  wings  apjmrently  using  an  updraft  caused  by  the  viaduct.  It  was  about 
the  size  of  a small  Herring  Gull  {Lams  argentatiis)  and  its  pure  white  wing  tips  stood  out  bril- 
liantly against  the  deej)  blue  sky.  For  more  than  a mile  we  drove  along  slowly,  staying  about 


.Vn  Iceland  Gull  {Lams  glaucoides)  flying  over  the  Florida  Overseas  Highway.  Photographed 
on  January  6,  1950,  by  Helen  Gere  Cruickshank. 


fifty  feet  behind  the  bird,  studying  it  closely.  Four  times  I drove  direct!}'  under  and  beyond  it, 
stopping  long  enough  for  my  wife  to  take  photographs  with  her  Leica.  We  identified  the  bird 
as  an  Iceland  Gull  {Lams  glaucoides)} 

The  Iceland  Gull  has  been  reported  from  Florida  only  once  before.  On  P'ebruary  9,  1927, 
near  the  town  of  Crystal  River,  at  the  head  of  Crystal  Bay  along  the  west  coast  in  Citrus 
County  (roughly  300  miles  northwest  of  Long  Key),  O.  P\  Swed  collected  a specimen  which  is 
now  in  the  Florida  State  Museum  (Howell,  1932.  “Florida  Bird  Life,”  p.  255).  Our  seeing  the 
species  off  extreme  southern  Florida  calls  to  mind  Griscom’s  statement  (1950.  And.  Field 
Aotes,  4:  191)  that  the  flight  of  white-winged  gulls  in  the  winter  of  1949-1950  was  “one  of  the 
three  heaviest  flights  in  history  in  the  Northeast. ”—.\llax  D.  Cruickshank,  Highland  Hall, 
Fye,  Xeiv  York. 


^ Lams  glaucoides  Meyer  (1822)  aj)j)ears  to  be  the  earliest  name  for  the  Iceland  Gull. 
Lams  leucoptems,  a name  currently  in  wide  use  for  the  species,  was  bestowed  by  Vieillot  in 
1820,  but  Vieillot’s  description  did  not  apply  indubitably  to  any  such  small  white-winged  form 
as  the  Iceland  Gull  is  known  to  be,  hence  the  name  leucoptems  is  not  acceptable  (see  Mayaud, 
1934.  Alauda,  6:  370-375).— G.  M.  S. 
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The  nest  and  eggs  of  Smaragdites  t.  theresiae. — The  Goldenthroal,  Smaragdites  t. 
llieresiae,  is  a rather  small  hummingbird  with  rounded  tail.  It  is  bright  green  all  over  except 
for  the  primaries  and  primary  coverts,  which  are  dark  brownish  gray,  glossed  with  j)urj)lish 
blue,  and  the  belly  feathers  and  under  tail  coverts,  which  are  partly  white.  The  rectrices, 
which  are  rather  narrow,  are  glittering  grass  green.  4'he  chin,  throat,  and  breast  are  brilliant 
light  golden  green.  I'he  sj)ecies  inhabits  the  Guianas,  \’enezuela,  and  northern  Brazil  (Para 
west  to  Manaos  and  the  Madeira  and  'ra])aj6z  Rivers).  Si)ecimens  which  I have  collected 
in  Surinam  weighed;  two  males,  3.58  and  3.6  grams;  three  females,  3.5,  3.5,  and  3.8  grams. 


Xests  of  Smaragdites  t.  theresiae  in  dead  shrubbery  on  open  savanna  near  the  airfield  at 
Zanderij,  Surinam.  That  on  the  left  was  jihotographed  July  24,  1949;  the  other,  August  26. 
1950.  I’hotograjihs  by  F.  Haverschmidt. 

I have  been  unable  to  find  a description  of  the  nest  and  eggs  of  this  species.  The  eggs  are 
not  in  the  collection  of  the  British  Museum  (Oates  and  Reid,  1903.  Cat.  Coll.  Eggs  in  the 
British  Museum,  Vol.  3,  London),  in  the  Xehrkorn  collection  (1910.  Katalog  der  Eier- 
sammlung,  Berlin),  or  in  the  Penard  Surinam  collection  (Hellebrekers,  1942.  Zoologisclie 
Mededeelingen,  24:  254-255). 

In  Surinam  Smaragdites  theresiae  inhabits  open  sandy  savannas  throughout  which  the 
only  vegetation  is  grass  and  low-growing  shrubbery.  Xear  the  Zanderij  airfield,  where  the 
s[)ecies  is  rather  common,  1 found  four  nests,  each  in  exactly  the  same  sort  of  exjiosed  situa- 
tion about  50  cm.  from  the  ground  in  a fork  formed  of  two  dead  stems  of  a low  shrub.  Each 
was  composed  of  a very  soft  material  (plant  down  of  some  sort,  probably)  of  a beautiful 
cinammon  color.  Scattered  patches  of  lichens  were  attached  to  the  outside.  X’ot  one  of  the 
nests  was  concealed  in  the  least,  each  being  visible  at  a considerable  distance. 

I found  the  first  nest  on  Jul>’  24,  1949  (see  photo).  It  held  two  much-incubated  eggs.  These 
measured  12.5  x 8.2  and  12.2  x 8.2  mm.  'I'he  nest — an  unusually  large  one  for  the  species — 
measured  (in  millimeters):  height,  57;  over-all  width,  34;  thickness  of  wall,  14;  dej)th  of  cup, 
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17.  I collected  the  incubating  female  so  as  to  be  sure  of  the  identification. 

On  .\ugust  21,  1949,  I found  an  empty  nest  of  the  same  sort  not  far  from  the  first. 

On  August  28,  1949,  I found  an  unfinished  nest.  It  contained  one  egg  (weight  0.48  grams) 
on  September  4 and  5.  On  Se{)tember  11  it  held  two  eggs  and  the  female  was  incubating. 
When  I visited  it  several  days  later  the  eggs,  as  well  as  the  female  bird,  were  gone. 

On  August  26,  1950,  I found  a nest  through  watching  the  owner  fl}"  to  it.  It  contained  a 
well-fledged  young  bird  which  flew  off  as  E approached.  I collected  the  adult  female. — Fr. 
Haversciimidt,  P.  0.  Box  644,  Paramaribo,  Surinam,  Dutch  Guiana. 

Clark’s  Nutcracker  in  the  Chisos  Mountains,  Texas. — On  October  20,  19.S0,  Mr. 
and  Mrs.  O.  W.  Letson,  of  Tulsa,  Oklahoma,  and  T observed  a Clark’s  Nutcracker  (Xucifraga 
Columbiana)  in  the  Chisos  Mountains,  in  Big  Bend  International  Park,  Brewster  County, 
Texas.  The  bird  was  feeding  in  the  tops  of  not  very  high  pinyon  pines  (Pinus  cdulis)  at  an 
elevation  of  about  6000  feet  on  the  north  side  of  the  divide  between  The  Basin  and  Juniper 
Canyon.  We  first  encountered  it  in  the  vicinity  of  the  ‘cactus  garden’  on  the  recently  con- 
structed foot  trail  leading  to  Lost  Mine  Peak  from  the  road  at  the  rim  of  The  Basin.  The 
spot  was  approximately  one  and  one-half  miles  north  of  Upper  Juniper  Spring  and  the  same 
distance  west  of  Lost  Mine  Peak.  We  watched  the  bird  for  twenty  minutes  as  it  moved  about, 
sometimes  flashing  its  black  and  white  wings  and  tail  while  balancing  at  the  tiji  of  a slender 
branch.  It  seemed  quite  unconcerned  by  our  jiresence,  allowing  us  to  approach  to  within  50 
feet  of  the  tree  in  which  it  was  feeding. 

Xucifraga  Columbiana  was  not  listed  by  Van  Tyne  and  Sutton  from  Brewster  County, 
Te.xas  (1937.  Univ.  ^^ich.  Zool.  Misc.  Piibl.,  37),  nor  by  Burleigh  and  Lowery  from  the 
Guadalupe  Mountains  of  western  Texas  (1940.  La.  State  Univ.  Occ.  Papers  Xo.  8).  The  sjiecies 
is  believed  to  range  normally  southward  as  far  as  southern  New  Mexico,  southern  Arizona 
and  northern  Baja  California.  Starker  Leojiold  has  reported  it  from  the  State  of  Xuevo  Leon, 
in  Mexico  ( 1946.  Condor,  48;  278).  As  Bent  (1946.  U.  S.  Xatl.  .]fus.  Bull.  191 : 321)  has  pointed 
out,  “the  nutcracker  is  given  to  erratic  wanderings  that  sometimes  take  it  considerable  distance 
from  its  normal  range.” — Johx  E.  Galley,  1610  IF.  Holloway  Ave.,  Midland,  Texas. 

First  successful  nesting  of  the  Cerulean  Warbler  in  New  Jersey. — On  June  6, 
1950,  at  a picnic  in  the  Greenbrook  Sanctuary  of  the  Palisades  Interstate  Park  in  Xew  Jersey, 
less  than  five  miles  north  of  the  George  Washington  Bridge,  Mrs.  Marjorie  Kirkpatrick  of 
Livingston,  Xew  Jersey,  reported  hearing  the  songs  of  a Cerulean  Warbler  {Dendroica  cerulea). 
After  a search,  a dozen  or  so  of  us  located  a pair  of  the  warblers  and  their  partly  finished  nest. 
The  nest  was  in  a sweet  gum  well  out  on  a branch  high  over  a junction  of  paths  and  a road 
along  which  the  whole  ])arty  had  passed  earlier  in  the  day.  Xesting  material  was  being  gath- 
ered on  the  ground  and  from  an  old  vireo  nest  higher  in  the  same  tree.  The  male  sang  many 
times  as  the  female  added  material  to  the  nest.  The  presence  of  the  several  observers  had  no 
noticeable  effect  on  the  birds. 

On  June  10,  when  I next  visited  the  nest,  the  female  was  on  it  and  the  male  was  singing 
in  a nearby  tree.  On  June  17  at  6:30  a.m.  Mr.  Dater  and  I again  visited  the  nest.  The  female 
was  sitting  and  the  male  singing,  as  before.  A storm  of  heavy  ram  and  high  wind  broke  just 
after  our  arrival.  We  checked  once  more  before  leaving  the  area,  finding  that  things  seemed  to 
be  normal.  Later  in  the  day,  however,  another  observer  found  the  nest  abandoned  and  noted 
a gaping  hole  in  it.  Subsequently,  Mr.  Collins,  the  j)ark  naturalist,  detected  egg  remains  on 
the  ground  below. 

On  July  13  two  other  members  of  the  Ridgewood  .\udubon  Society  and  I succeeded  in 
finding  a second  Cerulean  Warbler  nest  some  two  hundred  feet  from  the  first.  The  new  nest 
was  in  an  oak  about  thirty-six  feet  from  the  ground.  In  the  nest  we  could  see  two  young 
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birds,  which  seemed  about  ready  to  leave.  They  were  fed  at  ten  minute  intervals  by  both  par- 
ents, but  during  our  two  hours  of  observation  the  parents  never  arrived  at  the  nest  at  the 
same  time.  On  July  15  observers  reported  that  the  young  had  left. 

Karly  in  November  Mr.  Dater  cut  down  the  nest.  It  agrees  in  general  appearance  and 
structure  with  nests  described  by  Chapman  0*^67.  “The  Warblers  of  North  .\merica,”  p. 
174),  except  that  there  is  a great  deal  of  soft,  iiulpy  white  paper  (perhaps  weathered  paper 
napkins  left  by  picnickers)  in  the  base  and  wall.  This  paper,  which  entirely  surrounds  some 
of  the  supjiorting  twigs,  is  visible  even  inside  the  cup.  The  walls  and  lining  are  very  thin. 

I'he  Cerulean  Warbler  has  been  regarded  as  a rare  migrant  in  New  Jersey.  The  nearest 
nesting  area  has  been  Dutchess  County,  New  York,  on  the  other  side  of  the  Hudson  River 
farther  north  (Cruickshank,  1942,  “Birds  Around  New  York  City,”  p.  392).  In  1947  a female 
built  a nest  near  Lyons,  New  Jersey,  but  the  eggs  never  hatched  (Nichols,  1947.  Audubon 
Field  Notes,  1;  172). — Ele.\xor  E.  (Mrs.  J.  Y.  Jr.)  D.\ter,  259  Grove  St.,  Ramsey,  New 
Jersey. 

English  Sparrows  eating  locust  leaf -miners. — For  the  past  several  seasons  there  has 
been  a severe  outbreak  of  the  locust  leaf-miner  (Chalepus  dorsalis  Thunberg)  on  black  locust 
in  the  central  .\ppalachian  region.  Adult  beetles  appear  about  the  first  of  June,  depositing 
their  eggs  within  the  tissues  of  the  locust  leaves.  Larvae  feed  on  the  tissues  between'  the  two 
outer  surfaces,  causing  blotch  mines  in  the  leaves.  Often  practically  every  leaf  on  a tree  is 
affected  and  the  whole  tree  turns  brown.  Puj)ae  form  within  the  curled-up  edges  of  the  leaf 
epidermis  in  late  July  or  early  August. 

My  attention  has  frequently  been  called  to  large  numbers  of  English  Sparrows,  Passer 
domesticus  (Linnaeus),  feeding  in  trees  infested  with  these  locust  leaf-miners.  During  the 
summer  of  1950  I repeatedly  watched,  through  binoculars,  these  birds  searching  the  locust 
leaves  and  feeding  on  adult  beetles,  larvae,  and  pupae.  The  birds  systematically  searched 
around  the  curled-up  edges  of  the  browned  leaf  epidermis.  Flocks  of  thirty  to  fifty  birds 
regularly  fed  in  this  manner  in  a locust  tree  near  my  home  at  Morgantown,  West  Virginia. 
On  July  5,  I saw  one  English  Sparrow  eat  eleven  larvae  in  a jieriod  of  a little  more  than  three 
minutes. 

The  leaf-miner  outbreak  has  been  an  extensive  one,  and  I do  not  mean  to  suggest  that 
English  Sparrows  have  been  an  important  factor  in  the  control  of  the  pest.  It  is  of  interest, 
however,  to  see  this  much-maligned  bird  doing  useful  work  in  destroying  shade-tree  insects. 
— M.\urice  Brooks,  Division  of  Forestry,  Virginia  University,  Morgantown. 

An  aberrantly  colored  Summer  Tanager. — On  May  17,  1950,  while  studying  the  bird 
population  of  a tract  of  60-year-old  loblolly  and  shortleaf  pine  (Finns  taeda  and  P.  echinata) 
about  one  mile  south  of  ,\thens,  Clarke  Count}',  Georgia,  I observed  an  adult  male  Summer 
Tanager  (Piranga  rubra)  in  company  with  a slight!}'  smaller  red  and  yellow  bird  which  at  first 
I believed  to  be  a young  male.  Realizing  that  young  birds  were  not  even  out  of  the  nest  at  that 
early  date,  I tried  to  recall  whether  I had  ever  before  seen  a red  and  yellow  subadult  male  of 
that  sort  in  the  spring.  While  watching  the  two  birds  I noticed  that  the  adult  male  was  courting 
the  other.  I collected  the  red  and  yellow  bird.  Dissection  revealed  it  to  be  an  adult  female  with 
several  well-developed  ova,  the  largest  about  10  mm.  in  diameter.  No  malignancy  or  abnor- 
mality was  j)erceptible  in  the  ovary  or  any  other  internal  organ. 

In  color  the  specimen  resembles  an  adult  male,  especially  above.  Nowhere,  e.xcept  possibly 
on  the  tail,  is  the  red  quite  as  bright  as  that  of  an  average  adult  male,  but  the  patches  of 
dull  olive-green  are  not  noticeable,  the  general  effect  being  of  a red  bird,  .\ctually,  the  whole 
scapular  tract  on  the  right  side  is  olive  green  while  that  on  the  left  is  largely  red.  In  both 
wings  some  lesser  coverts,  middle  coverts,  greater  coverts  and  remiges  are  definitely  red,  others 
detinitel}'  olive  green.  In  l)oth  wings  the  four  outermost  primaries  and  all  the  primar}*  coverts 
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and  alula  feathers  are  green-edged  or  brown-edged  (i.e.,  not  red).  The  under  parts  throughout 
are  a mixture  of  dull  red  and  buffy  yellow,  the  effect  being  rather  blotchy,  the  red  being  bright- 
est in  the  middle  of  the  lower  throat,  on  the  chest,  and  in  the  middle  of  the  belly.  Most  of  the 
rectrices  are  missing,  but  the  five  remaining  ones,  all  on  the  right  side,  are  uniformly  dull  red. 
According  to  Ridgway  (1902.  “The  Birds  of  North  and  Middle  America,”  Part  2,  p.  80)  “adult 
females  not  unfrequently  show  touches  of  red,  sometimes  a considerable  amount  of  this  color, 
])ut  such  females  may  be  distinguished  from  immature  males  by  the  duller  color  of  the  red.” 

In  size  the  specimen  resembles  a normal  adult  female.  The  wing  measures  90.5  mm.,  the 
tail  69,  the  exposed  culmen  18,  the  tarsus  19.5. — D.wid  W.  Johnston,  Department  of  Biology, 
University  of  Georgia,  Athens. 

The  Cardinal  in  winter  in  North  Dakota. — During  the  winter  of  1949-50  at  least 
two  male  Cardinals  {Richmondena  cardinalis)  were  seen  repeatedly  near  Bismarck,  Burleigh 
County,  North  Dakota.  This  is  of  particular  interest  since  to  the  best  of  my  knowledge  only 
in  recent  years  has  this  species  been  re})orted  anywhere  in  North  Dakota  west  of  the  Red 
River  Valley.  The  Red  River  is  about  200  mdes  east  of  Bismarck. 

On  January  1,  1950,  Mr.  D.  B.  Vogtman  and  I observed  one  Cardinal  at  a farm  feed-lot 
in  the  bottoms  of  the  Missouri  River  about  four  miles  north  of  Bismarck.  Mr.  A.  Pasquetti, 
the  farmer  on  whose  place  we  saw  the  bird,  reported  that  he  had  seen  it  there  almost  daily 
since  early  in  December. 

On  January  2 and  3 a male  Cardinal  was  seen  at  a point  about  two  miles  north  of  the  feed- 
lot  occupied  by  the  first  bird.  However,  not  until  January  7th  was  the  existence  of  two  birds 
definitely  established.  Mr.  Pasquetti  saw  the  first  Cardinal  almost  daily  through  January, 
February,  and  March,  and  I saw  it  on  an  average  of  twice  a week  during  this  period.  An 
adequate  food  supply  was  available  at  the  feed-lot  where  millet  was  being  fed  to  livestock 
and  grain  to  poultry.  Trees  and  brush  in  the  bottomland  and  adjacent  coulee  provided  suffi- 
cient cover.  The  bird  apj)eared  to  be  in  good  condition.  We  last  saw  it  in  the  evening  before 
a severe  blizzard  near  the  end  of  March.  It  may  have  perished  during  the  storm.  Despite 
a search  of  known  roosting  sj)ots  just  after  the  storm  and  later,  when  the  snow  had  melted, 
we  found  no  sign  of  the  bird. 

Weather  during  this  entire  period  was  severe.  The  average  temperature  for  January  was 
— 1().2°F.  with  a minimum  of  — 44°F.  Blizzard  conditions  prevailed  on  many  days.  There  were 
14  inches  of  snow  on  the  ground  at  the  end  of  January.  P'ebruary  was  somewhat  milder  with 
an  average  tem[)erature  of  7.9°F.  March  temperatures  averaged  about  22° — about  3°  below 
normal.  Nearly  30  inches  of  snow  fell  during  the  month  and  there  were  several  severe  bliz- 
zards.— Robert  N.  R.^nd.all,  Fish  and  Wildlife  Service,  Bismarck,  North  Dakota. 

Young  Goldfinches  eaten  by  garter  snake. — In  my  ihree-year  study  of  the  ecology  of 
^lichigan  garter  snakes  I have  obtained  hundreds  of  field  food  records,  but  of  230  such  records 
for  the  Common  Garter  Snake  {Thamnophis  s.  sirtalls)  only  two  showed  evidence  of  predation 
uj)on  birds. 

On  .\pril  26,  1948,  near  Dixboro,  Washtenaw  C'ount\-,  Michigan,  I forced  a large  female 
Common  Garter  Snake  to  regurgitate  an  adult  Song  S])arrow  [Melospiza  melodia).  The  snake 
may  have  found  the  s]>arrow  dead,  for  I believe  it  would  be  difficult  for  this  snake  to  catch  a 
healthy  adult  bird  of  any  sort. 

On  August  1,  1950,  in  the  same  area,  I found  a gravid  female  Common  Garter  Snake  at  the 
nest  of  a Goldfinch  {Spinas  tristis).  I'he  nest,  which  was  well  hidden  among  leafage,  was  2^ 
feet  from  the  ground  on  a horizontal  branch  in  a 6-foot  hawthorn  {Crataegus  sp.)  bush  in  the 
center  of  a pasture. 

■\i  first  I saw  only  part  of  the  snake’s  body,  but  on  closer  examination,  I noticed  that  its 
head  was  just  above  the  cup  of  the  nest.  Protruding  from  its  mouth  was  some  thistle  down  from 
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the  lining  of  the  nest.  I approached  as  close  as  possible  without  disturbing  it  in  order  to  take 
photographs.  In  about  live  minutes,  it  became  wary  and  started  to  crawl  away. 

I caught  the  snake  and  forced  it  to  regurgitate  four  recently  hatched  Goldfinches  plus  a 
small  (juantity  of  thistle  down.  .Ml  the  birds  were  dead.  Remaining  in  the  nest  were  one  dead 
nestling  (the  intestine  protruding  from  the  ruj)tured  abdominal  wall)  and  a crushed  egg  with  a 
dead  embryo.  I was  unable  to  determine  whether  the  young  were  dead  when  the  snake  ate 
them.  I heard  cries  of  distress  from  adult  Goldfinches  while  I was  near  the  nest,  but  could  not 
be  sure  that  any  of  these  birds  were  the  actual  owners. — Ch.\rles  C.  C.xrpexter,  Department 
of  Zoology,  University  of  Mid  igan,  Ann  .Arbor. 

VIRIilNIA  CAVENDISH 


Virginia  Cavendish,  renowned  landscape 
architect  and  garden  specialist,  active  orni- 
thologist and  ardent  conservationist,  and, 
above  all,  a much  loved  citizen  of  her  native 
Huntington  and  West  Virginia,  died  Janu- 
ary 18,  1951,  just  after  an  oj>eration.  A 
member  of  our  Club  since  1946,  she  became 
a Life  Member  very  recently.  At  the  time  of 
her  death  she  was  secretary  of  the  Hunting- 
ton  Galleries  project,  active  in  the  National 
Council  of  Garden  Clubs,  and  a pillar  of  the 
Huntington  Bird  Study  Club.  A memorial 
area  on  the  grounds  of  the  Huntington 
Galleries  is  being  created  as  a tribute  to 
her.  In  a letter  written  just  before  her  death 
she  said:  “I  don’t  suppose  anyone  ever  had 
so  much  fun  as  I have  had  through  the 
years — or  left  as  few  ripples  as  he  passed.’^ 
Birds  were  an  important  part  of  the  ‘fun’  in 
Miss  Cavendish’s  life.  As  for  the  ‘ripples’, 
let  time  and  her  many  friends  be  the  judge. 


EDITORIAL 


The  slimulating  report  on  Graduate  Research  in  Ornithology  in  the  March  issue  of  the 
Bulletin  has  sharpened  focus  on  the  scope  of  projects  currently  under  investigation.  It  is  en- 
couraging to  note  the  renewed  interest  in  anatomical  studies  which  must  inevitably  lead  to  a 
better  understanding  of  the  relationships  among  birds.  Because  of  our  special  interest  in 
avian  mori)hology,  we  present  a plea  in  behalf  of  all  workers  engaged  in  this  phase 
of  ornithology. 

In  1947  we  began  a long-term  study  of  the  anatomy  and  classification  of  the  Cuculiformes. 
While  tabulating  available  skeletal  and  alcoholic  material  in  American  and  foreign  museums, 
it  soon  became  evident  that  as  much  time  would  be  consumed  in  obtaining  specimens  as  would 
be  required  for  the  actual  research. 

Long  ago  W.  A.  Forbes  (1881.  Ibis:  175)  wrote  as  follows:  “There  are,  however,  still  left  a 
considerable  number  [of  genera]  of  which  I have  not  as  yet  succeeded  in  obtaining  any  examples 
...  I ho])e,  therefore,  that  any  members  of  the  B.O.U.,  or  travellers  or  naturalists  generally, 
who  may  have  it  in  their  power  to  obtain  specimens  of  any  of  these  my  ‘desiderata,’  will  do 
all  they  can  to  enable  me  to  acquire  these  forms.”  More  recently,  the  late  Perc\'  R.  Lowe 
(1943.  Ibis:  490)  said:  “I  cannot  help  thinking  that  if  ornithologists  took  as  much  trouble  in 
])rocuring  specimens  in  spirit,  both  at  home  and  abroad,  the  subject  of  the  classification  of 
birds  would  be  proportionateh'  benefited  and  expedited.  lA’en  in  such  fine  collections  in 
sjfirit  as  are  to  be  found  in  the  British  Museum,  it  is  rare  for  the  labours  of  the  anatomist 
in  any  given  grouj)  not  to  be  held  uj)  by  lack  of  material.  . .” 

Plagued  by  this  lack  of  material,  ornithologists  have  jjerforce  published  anatomical  i)aj3ers 
based  on  one  or  two  specimens.  Important  though  these  papers  may  have  been,  we  now  know 
that  individual  variation  must  be  considered  in  any  thorough  study.  At  the  same  time,  when 
statistical  analysis  of  variation  is  based  on  inadequate  data,  anatomical  or  otherwise,  it  leads 
to  overweening  ostentation  and  to  specious  conclusions.  Biometrics  is  an  essential  tool  but  it 
becomes  a farce  when  improperly  ap{)lied. 

Students  of  human  anatomy  long  have  recognized  the  wide  limits  of  “normal  variation” 
in  the  origin  and  j^attern  of  blood  vessels,  nerves  and  muscles.  The  origin  of  a blood  vessel, 
for  example,  may  be  described  as  normal  even  though  it  has  such  an  origin  in  only  50  j)er- 
cent  of  specimens.  It  should  be  pointed  out  that  experienced  human  anatomists  do  not  attempt 
to  determine  the  normal  jjattern  or  normal  limits  of  variation  for  a specific  structure  until  at 
least  a hundred  (preferably  150  to  200j  specimens  have  been  examined.  Can  we,  then,  in  avian 
morj)hology  expect  reliable  results  from  descriptions  based  on  but  one  or  two  sj)ecimens? 
Recent  investigations  have  shown  that  certain  regions  of  the  avian  vertebral  column  are  far 
more  variable  than  early  ornithological  literature  indicates.  May  not  these  early  papers, 
ciLioted  so  rej)eatedly  in  taxonomic  works,  be  leading  us  to  erroneous  conclusions? 

Fach  anatomist  must  determine,  for  the  specific  grouj)  being  investigated,  how  many  alco- 
holic s|)ecimens  are  necessary  to  give  a reliable  j)icture.  There  is,  however,  no  maximum 
number  of  accurately  sexed,  articulated  skeletons  which  may  be  analyzed  advantageously: 
the  larger  the  samj)le,  the  greater  the  reliance  which  can  be  j)laced  on  statistical  results.  A 
j)aucity  of  skeletal  material  j>roduces  indicative  rather  than  conclusive  results.  Nevertheless, 
it  is  obvious  that  the  anatomist  can  study  only  that  material  which  is  available  to  him. 

More  than  forty  avian  families  are  endemic  to  the  New  World.  Notwithstanding  the  fact 
that  several  of  these  are  monotyj)ic,  there  is  not  a single  monograj)hic  treatment  of  the  total 
anatomy  of  any  family.  The  internal  anatomy  of  many  genera  is  unknown.  This  fact  was 
em|)hasized  by  Griscom  (1950.  Bull.  Mus.  Comp.  Zool.,  vol.  103,  No.  6:  344)  when  he  stated 
that  “In  several  very  large  troj)ical  American  families  based  on  internal  characters  (not 
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(lelerminal)lc  in  the  museum  skin),  hundreds  of  species  are  currently  assigned  to  these  families 
without  a shred  of  evidence  that  they  possess  the  necessary  internal  characters!” 

If  we  hope  to  encourage  thorough  anatomical  studies,  and  thereby  to  further  the  cause  of 
taxonomy,  greater  emphasis  must  be  placed  on  the  collecting  of  skeletons  and  alcoholic 


scientific  institutions.  In  some  cases  it  appears  that  a change  in  j)hilosophy  towards  specimens 
must  be  effected : from  “skins,  more  skins”  to  “skin,  skeleton,  spirit.” 

In  the  meantime,  publication  of  the  report  on  Graduate  Research  will  have  served  to 
acquaint  anatomists  with  the  work  of  theii  contempoiaries  and  may,  therefore,  facilitate  the 
collecting  and  e.xchange  of  desired  material. — A.  J.  B, 


Xot  long  ago  we  made  a point  of  seeing  Wait  Disney’s  ‘Beaver  Valley,’  a beautiful  and 
entertaining  motion  picture  film  which  could  have  been  soul-satisfying  as  well.  The  scene 
showing  the  Marsh  Hawk  {Circus  cyaneus)  passing  prey  to  its  mate  in  midair  was  thrilling;  but 
how  fiuickly  our  pleasure  changed  to  dissatisfaction  when,  listening  to  a comment  on  the 
feeding  of  that  j)rey  to  the  young  hawks,  we  saw  a Cooper’s  Hawk  (Accipiter  cooperii)  at  its 
nest!  Similarly,  we  followed  a Bittern  (Botanrus  lentiginosus)  about,  heard  words  to  the 
effect  that  it  was  obtaining  food  for  its  young,  then  were  shown  a Least  Bittern  {Ixohrychus 
exilis)  at  its  nest.  For  this  j)articular  form  of  inaccuracy  or  half-honesty  there  is  no  excuse  in 
this  enlightened  age,  and  it  would  certainly  have  been  avoided  had  the  two  men  who  took  the 
j)hotographs — Wilson  Ciub  members  Karl  Maslowski  and  Murl  Deusing — been  given  a chance 
to  edit  the  film  or  commentary.  Knowing  that  there  was  a mixup  in  the  bird  identifications 
we  could  not  help  wondering  how  many  amphibians  from  far  removed  corners  of  the  continent 
had  contributed  their  croaking  and  trilling  to  that  amusing  Rocky  Mountain  beaver  pond 
burlesque  of  opera.  The  film  was  excejitionally  good  in  some  ways.  We  shall  long  remember 
it  for  its  late-working  beavers  and  romping  otters.  But  as  a whole  it  could — and  should — have 
been  very  much  better. — G.  M.  S. 


The  color  plate  fund  has  climbed  steadily.  So  generous  has  been  the  response  to  our  implied 
request  for  funds — when  we  offered  for  sale  prints  of  the  color  plate  used  in  the  December 
Bulletin — that  we  shall  be  able  to  publish  soon  the  engraving  of  Hal  Harrison’s  beautiful 
kodachrome  of  the  Wilson’s  Warbler  at  its  nest.  The  engraving  is  being  donated  by  Samuel  A. 
Grimes.  Names  of  all  contributors  to  the  fund  will  be  announced  later;  but  we  wish  to  acknowl- 
edge here  the  money  ‘with  no  strings  attached’  given  us  by  Herbert  L.  Stoddard,  Sr.,  Dr,  and 
Mrs.  Powell  Cottrille,  Clarence  B.  Randall,  Malvina  Trussed,  the  late  Virginia  Cavendish, 
Mr.  and  Mrs.  Richard  R.  Graber,  H.  Lewis  Batts,  Jr.,  and  Eugene  Eisenmann. 


Richard  and  Jean  Graber  are  hard  at  work  in  San  Luis  Potosi,  Mexico,  assisting  George  H. 
Lowery,  Jr.  and  Robert  J.  Newman  with  their  ornithological  survey  of  that  state.  The  final 
report  promises  to  establish  a new  standard  for  field  and  laboratory  work  of  this  sort. 


With  great  interest  we  learn  of  the  recent  coming  into  being  of  the  Oklahoma  Ornithological 
Society.  Dale  .\rvey  was  elected  president,  but  his  being  called  to  service  overseas  has  placed 
the  reins  in  the  hands  of  Joe  C.  Creager  of  Ponca  City.  The  first  number  of  the  Society’s 
Bulletin  appeared  in  January,  1951.  We  can  see  from  perusing  this  that  Oklahoma  ornitholo- 
gists are  a lively,  forward-looking  group. 


'I'hose  of  us  who  have  fed  birds  in  winter  have  long  known  how  fond  birds  are  of  nut  meats. 
Pecans  are  a sj)ecial  favorite — perhaps  because  of  the  high  fat  and  protein  content,  perhaps 
(we  venture  to  guess)  because  they  taste  good  Herbert  Stoddard  has  found  that  such  in- 


material. The  collecting  of  such  material  must,  for  the  most  part,  be  a function  of  the  larger 


June  1951 
Vol.  63,  No.  2 


EDITORIAL 


121 


sectivorous  birds  as  warblers,  titmice  and  kinglets  eat  pecan  meats  avidly.  The  Pecano  Bird 
Feed  Company  is  offering  109  percent  pecan  meats  at  25  cents  a pound  in  10-,  25-,  and  50- 
pound  containers.  This  is  good  news  for  the  birds.  Address  the  Pecano  Bird  Feed  Company, 
110  West  Street,  Albany,  Georgia. 


Our  Membership  Committee  has  been  working  hard  and  the  membership  has  been  climbing 
steadily.  Especially  gratifying  has  been  the  prom[)t  and  voluntary  action  of  well  over  one 
hundred  persons  in  raising  their  status  from  associate  to  active,  or  active  to  sustaining  member- 
ship. The  more  funds  we  have,  the  better  the  Bulletin. 

Jesse  M.  Shaver,  Professor  of  Biology  at  George  Peabody  College  for  Teachers  at  Nashville, 
Tennessee,  was  awarded  the  honorary  degree  of  Doctor  of  Science  by  Tusculum  College, 
Greeneville,  Tennessee,  at  their  155th  Commencement  on  June  5,  1950.  Dr.  Shaver  has  been 
a member  of  The  Wilson  Ornithological  Club  since  1922.  He  served  the  Club  as  Secretary  for 
several  years,  and  as  President  from  1932  to  1934.  He  has  been  a Member  of  the  American 
Ornithologists’  Union  since  1924,  and  Editor  of  the  Journal  of  the  Tennessee  Academy  of 
Science  since  1928. 


We  regret  to  report  the  death  of  two  prominent  members  of  The  Wilson  Ornithological 
Club — Charles  William  Gustave  Eifrig,  who  died  in  Windermere,  Florida,  November  1,  1949, 
at  the  age  of  78;  and  Edward  Russell  Ford,  who  died  in  Winnetka,  Illinois,  January  13,  1951, 
at  the  age  of  76.  Professor  Eifrig,  an  active  member  of  the  Club  since  1907,  was 
born  in  Doebeln,  Germany  and  moved  to  America  with  his  family  when  he  was  a child.  He 
was  a clergyman  for  some  years,  then  joined  the  faculty  of  Concordia  Teachers  College,  .\fter 
33  years  of  service  in  this  institution  he  became  Professor  Emeritus.  Valparaiso  University 
conferred  upon  him  the  degree  of  Doctor  of  Science  in  1942.  He  was  an  active  field  ornithologist 
and  published  many  papers  on  birds  as  well  as  two  books  on  fishes,  amphibians,  reptiles  and 
mammals.  He  was  president  of  the  Illinois  Audubon  Society  from  1930  to  1941. 

Mr.  Ford  was  an  associate  member  of  The  Wilson  Ornithological  Club  from  1920  to  1936 
and  an  active  member  from  1936  to  the  time  of  his  death.  He  was  born  in  Malden,  IMassa- 
chusetts,  on  December  27,  1875.  He  was  Honorary  Curator  of  Oology  at  the  Chicago  Academy 
of  Sciences  from  1931  to  1933  and  Honorary  Curator  of  Ornithology  there  from  1933  to  the 
time  of  his  death.  Professionally  a publisher,  he  continued  in  that  business  until  1928.  From 
then  on  he  was  able  to  devote  more  time  to  birds.  He  was  a keen  field  naturalist  and  fine 
comj:)anion.  He  published  a number  of  articles  about  birds  in  The  Chicago  Naturalist  and  The 
.1  u-dubon  Bulletin.  He  is  best  known  for  his  senior  authorship  of  “Birds  of  the  Chicago  Region,” 
[)ublished  in  1934  by  the  Chicago  Academy  of  Sciences.  His  co-authors  were  Colin  C.  Sanborn 
and  C.  Blair  Coursen. 


Hal  H.  Harrison  as  photographer  and  author,  M.  Graham  Netting  as  editor.  The  Pennsyl- 
s'ania  Angler  as  original  publisher,  and  the  Fish  Commission  of  the  Commonwealth  of  Pennsyl- 
vania as  distributor,  are  to  be  congratulated  on  “Pennsylvania  Reptiles  and  Amphibians,” 
an  opus  which  has  recently  come  to  our  desk  as  a 24-page  brochure — all  in  all  one  of  the 
liveliest,  most  informative  herpetological  presentations  we  have  seen  in  some  time.  Ostensibly 
a picture  story,  the  legends  for  the  many  photograjihs  are  crammed  with  facts.  For  once  in 
their  lowly  lives,  Pennsylvania  snakes,  turtles,  frogs,  toads,  and  salamanders  have  found  good 
friends.  As  ornithologists  we  should  rejoice  that  these  ‘other  vertebrates’  are  receiving  attention 
of  this  sort.  How  much  of  our  thought  have  we  given  to  rejitiles  and  amphibians  and  the  lives 
they  lead?  Have  we  not  let  ourselves  get  into  the  rut  of  indifference?  Or,  worse,  have  we  not 
allowed  ourselves  to  use  these  animals  in  attaining  our  own  ends?  How  many  of  us  have  pleaded 
the  cause  of  hawk  jirotection  knowing  that  each  lime  we  mentioned  a hawk’s  eating  of  snakes 
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we  were  winning  love  and  j)raise  for  the  hawk,  blame  and  hatred  for  the  snakes?  Such  an 
attitude  is  unscientific  and  unfair.  The  time  has  come  for  us  to  know  these  ‘other  vertebrates’ 
for  what  they  are:  to  enjoy  their  beauty;  to  find  reward  in  watching  them;  to  acknowledge, 
deep  inside  ourselves,  that  they  belong  not  ‘under  our  heel,’  as  the  saying  goes,  but  in  our 
world  as  friends  and  allies. 


Small  but  highly  colorful  and  j)leasing  reproductions  of  24  of  John  James  .Audubon’s  bird 
paintings  have  been  rej^roduced  recently  by  the  Xational  Audubon  Society  as  Aurlubon 
('entennial  Stamj)s,  for  use  in  decorating  letters,  envelopes  and  packages  “in  order  that 
Audubon  ])aintings  will  receive  during  the  Centennial  Year  [Audubon  died  in  1851]  the  public 
attention  which  they  merit.”  We  submit  that  there  are  other  uses  for  these  attractive  stamps. 
One  youngster  we  know  has  found  delight  in  pasting  them  into  a bird-book  of  her  own  making. 
Another  has  cut  out  the  tiny  bird  figures  and  arranged  them  in  a jjerfect  circle  on  his  own 
private  mirror.  The  two  sets,  totalling  24  stamj)s,  are  being  sold  for  SI.  Proceeds  from  the  sale 
will  be  devoted  to  the  conservation  work  of  the  Society.  Address  the  Xational  .\udubon 
Society,  1000  Fifth  Avenue,  Xew  York  28,  Xew  York. 

Austin  L.  Rand,  Curator  of  Birds  at  the  Chicago  Xatural  History  Museum,  is  now  visiting 
K1  Salvador  where  he  will  remain  about  six  months  conducting  field  studies  that  will  serve  as 
the  basis  of  a semi-popular  bird  guide  to  be  written  in  collaboration  with  Melvin  A.  Traylor, 
Research  Associate  at  the  Chicago  Museum.  The  project  was  undertaken  at  the  request  of 
the  Instituto  Tro|)ical  de  Invest igaciones  Cientificas,  a research  institute  associated  with  the 
University  of  El  Salvador,  as  j)art  of  a cooperative  program  entered  upon  with  the  Chicago 
Xatural  History  Museum.  Publication  of  the  volume,  in  Spanish,  will  be  undertaken  by  the 
El  Salvador  institution  next  year. 


Fred  T.  Hall,  a member  of  our  Executive  Council,  and,  until  recently.  Director  of  the 
Davenport  Public  Museum,  has  been  aj)i)ointed  Director  of  the  Buffalo  Museum  of  Science. 
He  served  as  Chairman  of  the  Local  Committee  in  charge  of  Arrangements  for  our  Thirty- 
Second  .Annual  Meeting  in  Davenj)ort,  in  .April. 

Mr.  Hall  received  his  education  at  Wabash  College,  Crawfordsville,  Indiana,  where  he 
majored  in  biological  science,  and  at  the  Rochester  Institute  of  Technology,  where  he  studied 
art.  He  served  for  a time  as  head  of  the  Biological  and  .Anatomical  Model  Department  of 
Ward’s  Xatural  Science  Establishment  in  Rochester.  His  j)ublished  jiapers  deal  with  ento- 
molog>-,  })aleontology  and  ornithology.  His  bird  paintings  have  been  shown  in  man\-  recent 
exhibits  of  ornithological  art. 


I'he  editors  are  grateful  to  the  following  for  assistance  in  preparing  for  jmblication  the 
material  appearing  in  this  issue:  .\aron  M.  Bagg,  E.  .Mexander  Bergstrom,  Donald  J.  Borror, 
William  L.  Brudon,  Eugene  Eisenmann,  W.  W.  H.  Gunn,  William  .A.  Lunk,  Harold  E.  May- 
field,  .A.  D.  Moore,  .Allan  R.  Phillips,  R.  .M.  Strong,  H,  B.  Tordoff,  Milton  B.  Trautman,  and 
J.  \’an  Tyne.  I'hey  are  especially  grateful  to  Elsa  Hertz  for  her  expert  typing. 


.\t  the  recent  meeting  of  the  (dub,  Harrison  B.  Tordofl  was  elected  editor  of  The  Wilson 
Bulleliu.  Manuscripts  intended  for  publication  in  1952  should  be  addressed  to  him  at  the 
Museum  of  Xatural  History,  University  of  Kansas,  Lawrence,  Kansas.  Corresj)ondence  con- 
cerning the  1951  volume  should,  however,  be  directed  to  Dr.  Sutton  or  Dr.  Berger.  Dr.  Sutton 
will  teach  ornithology  and  bird  art  at  the  University  of  Oklahoma  Biological  Station,  at  Lake 
'bexoma,  Willis,  Oklahoma,  from  June  9 to  .Vugust  4.  Dr.  Berger  may  be  addressed  at  the 
Department  of  .\natomv.  East  Medical  Building,  University  of  Michigan,  .\nn  .\rbor. 
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In  this  issue  of  the  Bulletin  appears  the  first  of  a series  of  color  plates  based  on  field  sketches 
made  in  Mexico  in  1938  by  George  Miksch  Sutton.  Publication  of  this  series  has  been  made 
possible  through  the  interest  and  generosity  of  the  Hilton  family,  of  Lincoln,  Nebraska.  The 
plates,  eight  in  all,  will  stand  as  a memorial  to  David  Clark  Hilton,  celebrated  physician  and 
surgeon,  who  died  December  12,  1945. 


PROPOSED  AMENDMENT  TO  THE  CONSTITUTION  OF  THE  WILSON  ORNITHOLOGICAL  CLUB 

The  Club’s  schedule  of  dues  has  not  been  changed  for  many  years.  Although  printing  costs 
have  risen  the  quality  of  the  Bulletin  has  been  maintained  because  the  membership  has  steadily 
climbed.  Recently,  however,  increases  in  printing  costs  have  been  outstripping  the  Club’s 
rate  of  growth.  The  Executive  Council  and  the  Editors  are  interested  not  only  in  maintaining 
the  Bulletin's  present  high  standards,  but  in  seeing  the  journal  substantially  enlarged  and 
improved.  The  program  will  require  additional  revenue. 

An  appropriate  amendment  to  the  Constitution  was  therefore  proposed  at  the  general 
meeting  on  April  27,  1951,  at  Davenport,  Iowa.  This  amendment  was  recommended  by 
unanimous  vote  of  the  executive  council  the  previous  day.  In  accordance  with  the  Constitution 
and  By-laws,  the  Council  hereby  asks  for  a mail  ballot  of  approval.  Every  active  member  is 
urged  to  vote  yes  or  no  to  this  amendment  by  sending  a letter  or  postcard,  not  later  than 
September  1,  1951,  to  the  Secretary,  Harold  Mayfield,  2557  Portsmouth  Ave.,  Toledo  13, 
Ohio.  The  amendment  reads  as  follows; 

Effective  October  1,  1951,  the  associate  membership  class  ($2.00  dues)  is  to  be  discontinued, 
and  the  subscription  price  of  The  Wilson  Bulletin  is  to  be  S3.00. 


A LIFE  MEMBER  FROM  CAROLINA 


Elizabeth  Barnhill  (Mrs.  Edwin  O.)  Clark- 
son was  born  a Texan  but  has  lived  in  North 
Carolina  all  her  married  life.  Educated  as  a 
concert  pianist  and  organist,  she  has  long 
been  deeply  interested  in  birds.  With  her 
husband  she  owns  the  beautiful,  23-year-old 
bird  sanctuary,  ‘Wing  Haven’,  a bit  of  which 
shows  in  our  photograph.  She  has  jiublished 
a check-list  of  the  birds  of  Charlotte  and 
Mecklenburg  County,  North  Carolina.  She 
is  a Life  .\ssociate  of  the  American  Ornithol- 
ogists’ Union;  a Life  Member  of  the  National 
.\udubon  Society;  and  a member  of  the 
Cooper  Ornithological  Club,  the  Virginia 
Society  for  Ornithology,  the  North  Carolina 
.-\cademy  of  Science,  and  the  American  .\sso- 
ciation  for  the  Advancement  of  Science.  She 
became  a Life  Member  of  the  Wilson  Club 
in  1948. 


ORMTHOLOCilC'AL  LITERATURP: 


Menaboni’s  Birds.  By  Alhos  and  Sara  Menaboni.  Rinehart  & Company,  New  York  and 

Toronto,  1950:  X 12|  in.,  1.52  pj>.,  53  halftones  and  32  unnumbered  colored  jilates  by 

Alhos  Menaboni.  SIO.OO. 

It  is  time  that  books  featuring  “bird  art,”  which,  in  this  country  at  least,  has  unhappily 
become  segregated  as  a more  or  less  distinct  subdivision  of  art,  and  at  times  been  regarded 
by  some  misinformed  critics  as  nothing  more  than  a form  of  two-dimensional  taxidermy,  be 
forced  to  stand  on  their  own  merits,  rather  than  upon  the  claims  of  various  publishing  houses 
motivated  jirimarily  by  thoughts  of  cash  profits.  There  has  been  a regrettable  tendency  on  the 
part  of  more  than  one  {)ublisher  to  announce  each  forthcoming  work  with  such  risky  super- 
latives as  “the  greatest,  the  most  beautiful,  the  truest  to  nature,”  and  so  on.  If  any  qualifi- 
cation is  made  at  all,  it  usually  takes  the  form  of  “since  Audubon,”  thus  serving  to  perpetuate 
the  awe  which  still  largely  paralyzes  public  thought  in  regard  to  the  admittedh'  laudable, 
but  far  from  superhuman,  artistic  efforts  of  the  woodsman-artist.  Perhaps  a new  high  in 
ballyhoo  has  been  attained  by  Rinehart  and  Company  in  the  advance  publicity  for  “Mena- 
boni’s Birds.” 

“This  is  a collection,”  we  are  told,  “of  the  most  beautiful,  most  faithful  bird  portraits 
painted  in  America  in  more  than  one  hundred  years.  Xot  since  Audubon’s  great  Folio,  have 
any  American  bird  pictures  created  as  much  excitement.  Menaboni’s  birds  in  flight,  his  me- 
ticulous detail  and  realistic  settings  have  surprised  and  excited  the  naturalists.  Critics  and 
art  connoisseurs,  praising  the  unusual  technique,  the  subtle  shadings,  and  the  radiant  colors 
of  the  originals,  call  Athos  Menaboni  the  greatest  living  portrait  painter  of  bird  life.”  Strong 
words!  Beautiful  some  of  the  pictures  may  be,  but  it  is  a large  order  to  live  up  to  claims  such 
as  these;  certainly  opinions  will  vary  widely.  Possibly  the  statement  about  the  excitement 
caused  is  true.  If  so,  it  is  a testimonial  to  modern  promotional  methods.  The  naturalists  have 
been  surjirised,  there  is  no  question;  but  “disturbed,”  rather  than  “excited,”  best  describes 
the  reactions  of  those  with  whom  I have  discussed  this  book.  .As  far  as  the  “critics  and  art 
connoisseurs”  vaguely  alluded  to  in  the  blurbs  are  concerned,  they  are  no  more  qualified  to 
elect  the  greatest  living  (or  dead)  portrait  painter  of  bird  life  than  would  a Martian  who  had 
never  seen  a man  be  qualified  to  choose  between  Sargent,  .\1  Cajip,  and  Picasso  as  human 
|)ortrait  artists. 

In  the  first  place,  let  us  make  it  plain  that  we  are  here  discussing  what  is  sometimes  called 
academic  art.  That  is,  art  which  embodies  a strong  element  of  craft,  and  which  requires  no 
])hony  special  genius  or  divinely-imj)arted  mystic  inspiration  for  its  understanding.  Those 
who  invariably  shout  “bourgeois,”  or  “mere  illustration”  in  response  to  any  timid  request 
for  truth  in  the  j^ainting  of  nature  need  read  no  further. 

.\  {portrait  is  a likeness.  We  are  told  that  Menaboni’s  paintings  are  j)ortraits  of  birds,  and 
it  seems  fair,  therefore,  that  they  be  so  judged.  portrait  of  a person  may  be  painstakingly 
executed,  the  details  of  hair,  skin,  and  clothing  rendered  with  consummate  skill,  yet  if  the 
carriage  is  wrong,  if  the  relationshios  of  the  bones  and  features  of  the  head  are  wanting  in 
accuracy,  the  portrait  fails.  The  likeness  is  not  there;  the  essential  character  is  lacking.  .And 
who  shall  judge  this  success  or  failure?  Surely  the  acquaintances  of  the  subject  should  have 
authority  in  the  matter  at  least  equal  to  those  who  have  never  seen  him.  Does  it  not  follow 
that  the  evaluation  of  a bird  portrait,  at  least  as  far  as  the  likeness  is  concerned,  is  a province 
for  the  ornithologist  as  much  as  for  the  “art  critic”  whose  experience  with  birds  is  limited  to 
cursory  glances  at  the  pigeons  of  a Manhattan  tower? 

Menaboni’s  jiaintings  reveal  a pleasing  grasj)  of  the  essentials  of  design  and  composition, 
and  an  excellent  feeling  for,  and  use  of,  color.  They  are  characterized  by  a surjwisingly  uniform 
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delicacy  of  treatment.  The  artist  is  good  at  painting  feathers, — remarkably  good,  yet  he  has 
apparently  fallen  prey  to  a fascination  with  diffuse,  reflected  light,  to  the  extent  that,  in  his 
paintings  the  softly  abundant  plumage  of  a Great  Horned  Owl,  the  fluffy  feathers  of  a kinglet, 
the  iridescent  ones  of  a grackle,  and  the  coarse,  boardlike  feathers  of  an  eagle  all  appear  to 
have  approximately  the  same  texture.  The  same  is  true  of  his  work  with  plants.  Many  of  the 
small  flowers,  twigs,  and  tendrils  are  painted  with  grace  and  delicacy,  but  he  misses  completely 
the  strength  and  mass  and  rugged  textures  of  a great  bole  or  stump. 

His  greatest  weakness  is  in  structure.  With  all  his  painstaking  study  of  plumages  and 
feathers,  his  work  shows  an  entirely  inadequate  grasp  of  the  form,  of  the  bony  anatomy,  of  a 
bird.  This  is  most  evident  in  the  larger  species  in  which  this  anatomy  is  less  convenient!}' 
cloaked  in  plumage,  and  results  in  a vague,  disturbing  superficiality  which  affects  most  of  the 
plates.  Particularly  bad  in  this  respect  are  his  flying  Cardinal  (title  page).  Summer  Tanagers, 
flying  Marsh  Hawk  (resembling  an  old  and  poorly  stuffed  specimen  with  shiny  new  feathers). 
Golden  Eagle,  Sparrow  Hawks,  Pileated  (consistently  mis-spelled  “piliated”)  Woodpeckers, 
Little  Blue  Herons,  and  Sharp-shinned  Hawk.  Faulty  observation  is  revealed  by  the  fact  that 
many  of  the  birds  in  flight  have  too  many  ])rimaries  and/or  secondaries.  This  is  painfully 
evident  in  the  drawing  of  the  flying  Cardinal  already  mentioned  above.  Allowing  the  proper 
number  of  nine  primaries,  we  find  that  this  individual  has  eleven,  rather  than  six,  secondaries! 
Xo  wonder  this  boneless  wing  looks  peculiar, 

Menaboni  has  had  dilficulty  with  his  perspective  in  places,  being  troubled  by  the  admittedly 
trying  task  of  making  a wing  go  away  from  him  (Belted  Kingfisher,  Great  Horned  Owl).  The 
size  relationship  of  the  sexes  is  in  error  in  his  drawing  of  Boat-tailed  Grackles.  He  fails  miser- 
ably in  catching  the  facial  “expressions”  so  important  in  portraits,  the  treatment  of  hawks 
and  eagles  being  particularly  unsympathetic  in  this  respect. 

Several  of  the  plates,  notwithstanding,  are  very  good.  I personally  consider  the  Kentucky 
Warblers,  Screech  Owl,  Ruby-crowned  Kinglets,  and  Canada  Geese  well  above  the  rest,  and 
the  half-tone  of  the  two  Black  Skimmers  is  a masterpiece  of  decorative  design.  Menaboni  is 
at  his  best  with  the  small  black  and  white  vignettes  scattered  through  the  text,  ^^any  of  these 
are  extremely  pleasing. 

It  is  difficult  to  account  for  the  way  in  which  the  jilates  are  captioned.  The  brief  descrijition 
accompanying  each  ajipears  on  the  back  of  the  plate,  facing  the  next  one.  This  feature  may 
lead  to  considerable  confusion  among  non-ornithological  readers. 

The  text  by  Sara  Menaboni  is  a rambling,  sometimes  interesting,  sometimes  dull  account 
of  the  Menabonis’  life  with  birds,  featuring  a great  deal  of  reference  to  various  pets,  and  small 
experiences  with  nature.  It  is  a most  difficult  task  to  write  such  a commentary  without  be- 
coming at  times  trite  and  puerile,  which  pitfalls  Mrs.  Menaboni  has  not  entirely  avoided. 
Considerable  anthropomorjihism  appears  in  the  text,  which  seems  to  reveal  the  authors  as 
sentimental  amateur  nature  lovers  rather  than  as  scientists. 

The  Menabonis  are  to  be  congratulated  on  their  perseverance  and  their  dee{>  love  of  wild- 
life. Had  the  book  been  jmblicized  as  a sincere  expression  of  this  love,  beautifully  produced 
and  expensively  illustrated  with  attractive  and  decorative  pictures  (which  it  is),  rather  than 
as  one  of  the  most  authoritative  ornithological  works  of  decades,  with  the  most  faithful  bird 
portraits  (which  it  is  not),  there  would  be  little  fault  to  find  with  it. — Robert  M.  Mengel. 

Summer  Birds  of  LI^'COL^'  County,  Maine.  By  Allan  D.  Cruickshank.  National  .Vudubon 

Society,  1000  Fifth  .Avenue,  New  York  City,  [1050]:  6X9  in.,  51  pp.,  1 map.  Paper.  .SOc. 

Maine’s  Lincoln  County,  lying  on  the  coast,  has  many  dee|)ly  cut  harbors  and  inlets,  and 
several  offshore  islands.  Much  of  the  forest  cover  is  coniferous.  Such  is  the  general  setting  of 
this  annotated  list,  one  of  the  most  detailed  yet  written  on  a specific  area  in  the  state. 
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Most  of  the  information  is  based  on  observations  made  during  summers,  beginning  in  1936, 
by  the  author  and  others  while  serving  as  instructors  at  the  Audubon  Nature  Camp  on  Hog 
Island  in  Muscongus  Bay.  Notes  and  records  have  been  admirably  summarized;  the  status 
and  local  distribution  of  each  species  have  been  clearly  indicated.  Thus  the  booklet’s  principal 
puqjose — to  help  future  bird  students  know  “which  sjiecies  to  expect  and  where  and  when  to 
look  for  them” — has  been  well  met. 

The  author  states  in  the  introduction  that  255  species  have  been  recorded  during  the  four 
summer  months.  This  impressive  total  has  been  derived  by  including  all  published  records 
(e.g.,  the  occurrence  of  the  Great  Auk  in  Muscongus  Bay  about  1605  and  the  brief  residence  of 
the  European  Migratory  Quail  following  its  introduction  during  1879  and  1880)  and  by 
counting  two  races  of  Amffwspiza  caudacuta  as  separate  species.  Authorities  for  noteworthy 
records  are  given  in  parentheses,  but  it  is  usually  imj^ossible  to  determine,  es{)ecially  in  the 
case  of  records  antedating  1936,  whether  the  authorities  are  authors  of  publications  from 
which  the  records  are  taken,  or  persons  who  have  supplied  notes  in  unpublished  form.  This 
confusion  could  have  been  avoided  by  following  standard  citation  practices. — Olin  Sewall 
Pettingill,  Jr. 

A Study  of  Bird  Popul.a.tions  in  the  Apple  Orchards  of  the  Annapolis  V.a.lley,  Nova 
Scotia,  With  Particul.yr  Reference  to  the  Effects  of  Orchard  Sprays  upon  Them. 
By  John  P.  Kelsall.  Canadian  Wildlife  Service  Wildlife  Management  Bulletin  No.  1,  Series 
2,  1949:  8|  X 10|  in.,  iv  + 69  pp.  (processed),  12  figures.  Obtainable  on  request  from 
Canadian  Wildlife  Service,  Ottawa,  Ontario. 

The  study  was  conducted  from  iMay  14  to  September  16,  1946,  to  determine  whether  certain 
sprays  were  detrimental  to  the  bird  life.  The  method  was  to  inspect  each  orchard  by  cruising 
back  and  forth  in  parallel  strips  with  two  rows  of  trees  intervening.  An  attempt  was  made  to 
count  each  individual  bird  in  the  area  on  each  trip.  The  trips  to  each  area  varied  from  two  to 
seven  and  were  usually  quite  widely  separated,  in  some  instances  encompassing  both  the 
latter  part  of  the  spring  migration  and  first  part  of  the  fall  migration  as  well  as  the  breeding 
season.  Schedules  of  trips  to  different  orchards  varied  considerably  with  respect  to  the  time 
of  year  covered.  Trips  were  not  designed  to  ascertain  before-  and  after-spraying  condition 
of  the  bird  life,  but  rather  the  over-all  differences  in  populations  in  sprayed  and  unsprayed 
orchards,  and  in  orchards  with  and  without  insect  infestation.  The  investigator  stated  that 
qualitative  and  quantitative  data  of  a type  desirable  in  a bird  population  stud}-  were  fre- 
quently not  recorded  because  they  were  not  considered  pertinent  to  the  major  line  of  investi- 
gation. Thus  no  distinction  was  made  between  migrants,  wanderers,  and  breeding  birds  on  the 
basis  of  territorial  behavior  or  calendar  period  of  observations. 

The  sizes  of  the  orchards  varied  from  1.2  to  12  acres;  some  had  turf  strips  between  the 
rows,  and  some  were  cultivated  comjiletely.  All  but  two  of  the  orchards  were  sprayed  with 
lead  arsenate,  calcium  arsenate,  or  nicotine  mixtures. 

Conclusions  were  that  the  sjirays  did  not  have  any  directly  injurious  effect  on  bird  life 
since  no  dead  or  sick  birds  were  observed.  In  so  far  as  the  sprays  were  effective  in  materially 
reducing  the  insect  population  it  reduced  the  bird  {lopulation  also.  Birds  were  much  less  com- 
mon in  orchards  in  which  insects  were  scarce  than  in  those  which  were  suffering  outbreaks  of 
eye-spotted  budmoth  or  aphids.  Birds  were  determined  to  be  more  than  twice  as  numerous  in 
orchards  infested  with  budmoth  as  in  those  wherein  no  outbreak  occurred.  There  was  no 
evidence  that  birds  were  effective  in  keej)ing  the  insects  under  control  since  they  ate  only  a 
small  })art  of  the  larvae  present.  Song  Sparrows,  Robins,  Chipping  Sparrows,  Savannah 
Sparrows,  and  Slate-colored  Juncos  made  up  over  80  jiercent  of  the  total  number  of  birds 
ol)served  in  all  orchards.  I'he  Song  Sparrow  was  the  most  numerous  single  species.  It  was 
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thought  that  aphids  were  favored  by  the  smaller  insectivorous  birds  and  in  orchards  infested 
with  these  insects  Yellow  Warblers,  Redstarts,  Yellow-throats  (Geutlilypis),  Myrtle  Warblers, 
and  Nashville  Warblers  made  uj)  50  percent  of  the  birds  observed. 

Bird  populations  of  all  orchards  were  considered  to  be  smaller  than  those  of  other  habitats 
in  surrounding  areas.  However,  there  did  not  seem  to  be  much  difference  between  numbers 
of  birds  recorded  in  unsprayed  orchards  (12.7  birds  j)er  acre)  of  a single  habitat,  and  surround- 
ing areas  of  mixed  habitats  (lvl.7  birds  per  acre)  when  dates  of  observation  were  strictly 
comparable. — John  W.  Aldrich. 

The  Birds  of  Rocky  Mountain  National  Park.  By  Fred  Mallery  Packard.  Nature  Asso- 
ciation, Estes  Park,  Colorado,  1950:  5^  X 8^  in.,  iv  + 81  pp.,  12  figures,  1 map.  Paper. 
75^. 

Every  year  hundreds  of  bird  students  visit  Rocky  Mountain  National  Park.  Packard’s 
j)hoto-offset  booklet,  the  most  attractive  and  comi>lete  booklet  of  any  sort  thus  far  j)ublished 
on  the  Park,  will  supply  trained  observers  with  necessary  background  material  in  the  form  of 
bird  records.  Though  a more  definitive  list  of  species  than  any  hitherto  brought  out  for  the 
region,  it  is  admittedly  incomplete  in  certain  respects.  The  author  calls  sjtecial  attention  to 
the  inadequacy  of  our  knowledge  concerning  one  highly  interesting  ornithological  jjhenomenon 
— the  upward  movements  of  birds  after  midsummer. 

The  region  covered  is  Rocky  Mountain  National  Park  jtlus  the  area  around  the  town  of 
Estes  Park  on  the  east  and  Grand  Lake  on  the  west,  all  in  northern  Colorado.  This  comprises 
over  four  hundred  scjuare  miles  of  mountainous  terrain,  all  above  7,000  feet  elevation  and 
ranging  upward  to  over  14,000  feet.  A sketch  map,  giving  principal  place-names  l)ut  without 
indication  of  altitudes,  is  included,  and  there  is  a brief  summar}'  of  altitudinal  zonation  of 
maj'or  jtlant  communities;  a comprehensive  list  of  j)ertinent  references;  and  an  index  to  the 
common  names  of  bird  sjtecies  discussed. 

Brief  descriptions  and  notes  on  seasonal  and  altitudinal  ranges  are  given  for  219  sjtecies  and 
subspecies  of  birds,  thirteen  of  which  are  included,  according  to  the  author’s  ex]>ressed  belief, 
on  questionable  grounds.  Twelve  line  drawings  of  birds  by  Roger  Tory  Peterson  are  primarily 
decorative.  Neither  they  nor  the  descriptions  are  designed  to  aid  the  beginner  in  bird  identifi- 
cation. The  booklet  is  jtrimarily  for  observers  already  familiar  with  the  avifauna  of  the  region 
in  general.  Used  with  an  adequate  identification  manual  it  should  be  of  great  help  to  those 
wishing  to  list  or  study  the  birds  of  the  park. — Gordon  Alexander. 

Berkshire  Birds.  By  Bartlett  Hendricks.  Massachusetts  Audubon  Society,  Boston,  1950: 

6X9  in.,  57  pp.,  15  drawings,  6 maps.  Paper.  60^. 

This  57-page  check-list  of  Berkshire  County  birds  is  essentially  a reprint,  in  convenient 
booklet  form,  of  a series  of  articles  which  ajipeared  recently  in  ten  numbers  of  The  Bulletin 
of  the  M assaclmsetts  Audubon  Society  (Vol.  ,52-34,  1948-50).  Aside  from  a field  list  jiublished 
by  the  Berkshire  Museum  in  1941 , it  is  the  first  full  account  of  Berkshire  birds  since  ICaxon’sand 
Hoffmann’s  “Birds  of  Berkshire  County,”  published  in  1900.  The  fact  that  the  new  check-list 
gives  271  forms  comjiared  to  197  in  the  earlier  book  is  ample  evidence  of  the  growth  of  orni- 
thological interest  in  the  county  in  the  past  fifty  years. 

14-page  introductory  section  includes  such  matters  as  topography  and  migration  routes, 
the  county’s  ornithological  history,  a section  on  bird  identification  (which  might  well  have 
been  condensed  or  jierhaps  omitted  altogether),  and  heljiful  preliminary  lists  (of  permanent 
residents,  transients,  etc.).  Then  follows  the  main  list — the  common  name  (without  the 
scientific  name)  of  the  bird,  each  with  a letter  symbol  (A  to  E)  designed  to  indicate  its  fre- 
quency of  occurrence,  a grajth  by  months  (an  ingenious  invention  of  the  author)  which  shows 
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the  duration  of  stay  of  the  bird  in  the  county,  and  a summarizing  statement  or  two  concerning 
the  known  status  of  each,  with  instances  of  occurrence  and  authorities  for  the  rarer  species. 

The  records  are  based  almost  entirely  on  sight  identifications.  There  is  no  collection  of 
scientific  bird  skins  in  the  county  and  there  has  been  little  or  no  deliberate  collecting  there  for 
many  years.  For  the  most  part  the  author,  who  for  more  than  a decade  has  been  the  spirited 
leader  of  a corps  of  enthusiastic  observers,  has  used  good  judgment  in  evaluating  the  records, 
but  there  can  be  no  doubt  that  many  of  the  sight  records  are  open  to  question.  Of  26  accidental 
visitors  listed,  apparently  only  four  are  supported  by  specimens. 

The  booklet  is  attractively  and  artistically  illustrated  with  six  maps  and  15  black  and  white 
drawings  of  birds  by  Robert  F.  Seibert.  The  bird  names  used  do  not  always  conform  to  those 
of  the  American  Ornithologists’  Union  Check-List  {Canvas-back  and  Buffle-head  are  not 
hyphenated,  the  apostrophe  and  3 are  dropped  from  Wilson's  Phalarope  on  page  29,  and 
Red-winged  Blackbird,  perhaps  consciously,  is  used  for  Red-wing).  In  two  cases,  at  least, 
j)lural  verbs  are  used  with  singular  subjects.  There  appear  to  be  some  inconsistencies  in  the 
listings.  For  instance,  21  permanent  residents  are  listed  on  page  10,  but  only  20  in  the  sum- 
mary on  page  13;  86  migrants  are  listed,  but  87  are  counted  in  the  summary.  The  Hoary 
Redpoll  and  Clay-colored  Sparrow  are  listed  as  winter  and  accidental  visitors  respectively, 
but  omitted  from  the  text,  the  only  two  out  of  40  to  be  so  slighted.  Of  the  two  extinct  species 
listed,  the  Passenger  Pigeon  is  accounted  for  in  the  text  but  the  Heath  Hen  is  not. 

In  spite  of  the  skepticism  that  may  well  attach  to  a check-list  making  such  extensive  use  of 
sight  records,  this  booklet  should  prove  a helpful  guide  to  the  many  New  Englanders,  as  well 
as  outsiders,  who  go  birding  in  the  Berkshires. — George  J.  Wallace. 

How  TO  Choose  and  Use  Field-Glasses,  By  E.  M.  Nicholson.  British  Trust  for  Orni- 
thology, Field  Guide  Number  Two,  The  Potter  Press,  Oxford,  1950:  8W  X 5^  in.,  8 pp. 

(unnumbered).  Ninepence. 

In  this  pamphlet  the  British  Trust  for  Ornithology  presents  a complete  guide  on  the  use 
and  care  of  field  glasses  and  telescopes  for  ornithological  work.  Magnification,  field  of  view, 
light-gathering  power,  weight  and  general  design  are  discussed  in  relation  to  specific  purposes 
for  which  the  glasses  are  to  be  used.  Simple  tests  are  given  for  determining  the  quality  of  a 
glass. 

Though  not  in  wide  use,  a telescope  is  indispensable  for  certain  types  of  bird  watching. 
Mr,  Nicholson  comments  that  “Telescopes,  in  contrast  to  Ifinoculars,  have  seen  no  funda- 
mental improvement  in  external  design  since  the  time  of  Gilbert  White,  although  coated 
models  are  now  available.  It  is  evident  to  anyone  who  glances  at  a jiarty  of  ornithologists 
trying  to  use  telescopes  on  a mud-flat  that  sooner  or  later  either  the  telescope  or  the  bird- 
watcher will  have  to  be  entirely  redesigned.”  He  adds,  encouragingly,  that  a distinct  improve- 
ment over  the  traditional  telescope  has  been  made  in  a new  type  of  mirror  telescope  recently 
invented  in  Holland. 

Ornithologists  contemplating  the  purchase  of  new  field  glasses  will  do  well  to  obtain  a coj)v 
of  this  pamphlet  by  writing  the  Secretary,  British  Trust  for  Ornithology,  91  Banbury  Road  . 
Oxford.  England. — Andrew  J,  Berger. 


COMPLEXITIES  OF  MIGRATION:  A REVIEW 
With  Original  Data  from  Arizona 


BY  ALLAN  R.  PHILLIPS 

The  ancient  riddle  of  bird  migration  continues  to  fascinate  and  baffle  ornithologists.  New 
techniques — cooperative  color-banding,  telescopic  observations,  artificial  transportation  of 
marked  birds,  and  the  use  of  airplanes,  radar,  and  automatic  recording  devices — have  come  to 
supplement  the  time-honored  ones,  yet  the  riddle  remains  unsolved.  Birds  show  every  con- 
ceivable sort  of  migration  behavior.  Some — for  example  certain  American  quail — appear  to  be 
strictly  non-migratory  or  resident.  Others — notably  the  Arctic  Tern  {Sterna  paradisaea), 
certain  Golden  Plovers  of  the  genus  Pluvialis,  the  Wilson’s  Petrel  {Oceanites  oceanicus),  and  the 
two  remarkable  cuckoos,  Chalcites  1.  lucidus  (Fell,  1947)  and  “Urodynamis**  taitensis,  which 
breed  in  Xew  Zealand  and  winter  on  remote  islands  in  the  vast  Pacific  Ocean — are  famous  for 
their  long-distance  migrations.  The  continued  and  widespread  interest  in  bird  migration  is 
reflected  in  the  reprinting,  with  some  revision,  of  the  excellent  short  survey  of  the  subject  by 
Thomson  (1949). 

A growing  body  of  evidence  indicates  that  some  long  migrations  are  performed  in  a few 
long  flights  or  even  in  a single  flight.  This  is  true  mainly  of  water  birds  (notably  certain  geese 
and  shorebirds),  but  also  of  some  Old  World  landbirds  such  as  the  Needle-tailed  Swift  {Ilirund- 
dpus  c.  cau-dacutiis),  Red-backed  Shrike  {Lanius  collurio),  and  Black-headed  Bunting  (Em- 
beriza  melanocephala)  (Stresemann,  1944a,  1944b).  Among  North  American  birds  not  com- 
monly recorded  between  their  breeding  and  winter  ranges,  and  therefore  possibl}'  non-stop 
migrants,  are  the  Western  Grebe  {Aechmopliorus  occidentalis) , Black  Swift  (“Nephoecetes” 
niger),  Purple  Martin  (Progne  subis),  Gray  Vireo  {Vireo  vicinior),  and  House  Wren  {Troglo- 
dytes aedon).  We  have  a very  great  deal  to  learn  about  migration.  Such  birds  as  most  geese  of 
the  genus  Chew,  the  two  small  forms  of  Branta — minima  and  hntchinsii;  the  Whooping  Crane 
{Grus  americana)]  and  the  Kirtland’s  Warbler  {Dendroica  kirtlandii)  are  known  or  believed 
to  have  very  restricted  breeding  ranges,  yet  the  migrations  of  even  these  forms  will  not  be 
understood  without  long  and  intensive  study. 

For  some  years,  and  primarily  from  the  standpoint  of  season  and  taxonomy,  I have  been 
much  interested  in  the  migrations  of  birds  in  Arizona  and  other  inland  parts  of  our  Southwest. 
My  studies  indicate  that  some  of  the  older  theories  of  migration,  advanced  to  explain  limited 
data  then  available,  must  be  carefully  reviewed  before  they  achieve  the  status  of  dogma.  In 
this  jiajier  I purpose  to  describe  some  of  these  migrations  in  the  Southwest  and  to  discuss  their 
relation  to  bird  migration  in  general. 

Regularity  of  Migration 

The  most  impressive  aspect  of  present-day  bird  migration  is,  of  course,  its  regularity  in  time 
and  space.  Many  birds  are  astonishingly  regular  in  their  seasonal  comings  and  goings.  But  it 
is  not  correct  to  think  of  waxwings  and  certain  boreal  finches  and  birds  of  prey  as  the  only 
irregular  migrants.  In  southern  Arizona,  the  movements  of  various  thrushes,  some  fringillids — 
notably  the  Lawrence’s  Goldfinch  {Spinus  laurencei) — some  corvids,  the  Lewis  Woodpecker 
{Asyndesmus  lewis),  the  Thick-billed  Parrot  {Rhyncho psitta  pachyrhyncha) , and  probably  some 
sandpipers  and  the  Sprague’s  Pipit  {Anthus  spraguei),  are  very  erratic.  Furthermore,  banded 
individuals  of  supposedly  rather  regular  species  of  owls  and  ducks  have  made  long  journeys 
m quite  unexpected  directions. 

Fxcept  for  species  such  as  those  just  mentioned,  and  others  which  are  extending  their  ranges, 
most  small  birds  are  extremely  regular  in  their  migrations,  not  varying  greatly  from  year  to 
year  in  date,  route,  or  abundance.  In  the  Southwest  this  is  true  of  cuckoos,  goatsuckers,  swifts, 
hummingbirds,  woodpeckers,  and  most  perching  birds.  Physiologists  now  agree  that  the  urge 
to  migrate  {“Zugdisposition’^)  originates  most  probably  in  the  cycle  of  activity  of  the  anterior 
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lobe  of  the  pituitary  gland  (see  the  recent  summary  by  h'arner,  1950).  This  must  be  a very 
jirecise  cycle,  though  the  actual  migration  may  be  stimulated  by  weather  patterns,  as  reviewed 
in  a recent  issue  of  The  Wilson  Bulletin  (Bagg  el  al.,  1950).  The  general  regularity  of  migration 
extends  even  to  such  j)eculiar  cases  of  j)artial  migration  as  those  reported  for  smaller  British 
birds  (Lack,  1945-1944);  to  birds  rather  sedentary  in  some  northern  parts  of  their  ranges  but 
strongly  migratory  in  other  northern  parts,  e.g.,  the  Turkey  Vulture  (Catliartes  aura),  Brown 
Creeper  (Certliia  faniiliaris),  Mockingbird  (Mimus  polygloitos),  and  Golden-crowned  Kinglet 
{Regulus  regulus);  to  birds  in  which  migration  varies,  in  time  or  extent,  with  age  and  sex, 
e.g.,  certain  shorebirds,  the  Costa’s  Hummingbird  {Calypte  costae),  Yellow-headed  Blackbird 
(V.  xantiioceplialus),  and  Western  Tanager  {Piranga  ludoviciana)\  and  to  birds  which  migrate 
in  different  ways — in  flocks,  family  groups,  or  singly;  by  day  or  by  night;  feeding  or  fasting  as 
they  go. 

Complications  are  shown  by  the  hummingbirds  of  Arizona.  Xot  only  does  each  sjiecies  oc- 
cur in  a particular  season  and  range,  but  within  the  species  the  season  of  occurrence  of  adult 
males  is  often  different  from  that  of  females  and  young.  The  route  in  spring  may  be  different 
from,  or  more  restricted  than,  that  in  fall.  Deelder  (1949)  found  that  female  Scandinavian 
Chaflinches  {Fringilla  c.  coelebs)  migrated  earlier,  farther,  and  by  a different  route  from,  the 
males.  How  can  such  complexities  be  explained  on  a simple  basis  of  temperature,  food  suj)ply, 
or  photoperiodicity? 

Historic.vl  and  Ecological  Basis  for  Migration 

Evidence  of  the  historical  and  ecological  basis  of  some  migrations  is  the  similarity  of  pattern 
among  unrelated  species.  In  Xorth  America  several  short-distance  migrants  from  the  north 
make  their  southernmost  penetration  in  the  Great  Plains  and  Rocky  Mountain  regions,  and  fall 
off  in  numbers  and  extent  toward  both  coasts  southwardly.  Such  birds  include  the  Rough- 
legged Hawk  {Buteo  lagopus);  the  larger  races  of  Horned  Lark,  Eremopliila  a.  alpestris,  E.  a. 
hoyti,  and  E.  a.  arcticola]  the  Xorthern  Shrike  (Lanius  excubitor);  Tree  Sj^arrow  {Spizella 
arborea)-,  Lapland  Longspur  iCalcarius  lapponicus)\  and  Snow  Bunting  (Plectroplienax  nivalis). 
In  this  same  area,  migration  away  from  lowland  breeding  grounds  tends  to  be  the  rule — par- 
ticularly among  ground-feeding  birds  like  the  Turkey  Vulture,  Mourning  Dove  {Zenaidura 
niacroura),  Mockingbird,  Loggerhead  Shrike  (Lanius  I udovicianus),  Cowbird  (.)fololhnts  ater), 
and  Rufous-crowned,  Field,  and  Song  Sparrows  (Aimophila  ruficeps,  Spizella  pusilla,  and  Melo- 
spiza  melodia).  Correlations  between  migration,  winter  temperatures,  and  the  dej)th  and  dura- 
tion of  snow-cover^  may  be  seen  here.  On  the  other  hand,  certain  tree-feeding  boreal  birds 
show  considerably  less  tendency  to  migrate  in  the  mountains  of  this  same  region  than  they  do 
farther  east.  Red-breasted  Xuthatches  (Sitta  canadensis).  Brown  Creepers,  Winter  Wrens 
(Troglodytes  troglodytes).  Golden-crowned  Kinglets,  and  even  jays  and  chickadees  seem  to  be 
less  migratory  here  than  along  the  Atlantic  seaboard. 

Variation  in  Time  of  Migration  Within  the  Species 

Discussions  of  the  migration  of  certain  species  often  suffer  from  indiscriminate  lumping  of 
individuals  and  races.  This  can  easily  produce  false  impressions.  For  example,  the  Yellow 
Warbler  (Dendroica  petechia)  arrives  in  extreme  southern  Arizona  by  mid-March,  in  northeast- 
ern .\rizona  in  late  .Viiril,  and  in  Canada  and  .\laska  in  May  and  early  June.  It  would,  there- 
lore,  be  perfectly  logical  to  assume  that  these  birds  move  northward  in  the  manner  suggested 
by  the  old  theory.  The  theory  was  that  migration  paralleled  the  advance  of  isotherms  in  the 
spring:  that  the  birds  moved  northward  very  slowly  at  first,  but  more  rapidly  each  day,  in 
keejiing  with  the  increasing  tem|)o  of  the  advance  of  spring  over  the  continent.  In  this  way, 


* Snow-cover  as  an  ecological  factor  has  been  little  discussed  in  Xorth  America,  though 
there  is  an  extensive  Russian  literature  concerning  it  (Formosov,  1946). 
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each  bird  was  alleged  to  arrive  on  its  breeding  grounds,  by  convenient  flights,  just  when  it  was 
ready  to  breed  (Griscom,  1945:  92,  108).  Unfortunately  for  this  attractive  theory,  all  March 
and  early  April  Yellow  Warbler  specimens  from  Arizona  are  of  the  bright-colored  southwestern 
race,  sonorana,  which  arrives  and  establishes  territories  here  long  before  it  is  ready  to  breed; 
the  more  northern  races  do  not  normally  reach  Sonora  and  the  southwestern  United  States 
before  rather  late  April;  while  the  dull  far  northern  race,  rubiginosa,  does  not  ordinarily  enter 
the  United  States  until  May.  This  form  has  been  taken  in  extreme  southern  Sonora  as  late  as 
June  8 and  30!  While  it  is  dangerous  to  argue  from  analogy,  do  not  these  known  facts  about  the 
Yellow  Warbler  suggest  that  Red-eyed  Vireos  (T'freo  olivaceiis)  which  reach  the  Florida  Keys 
in  early  May  (when  the  Red-eyed  Vireos  of  the  southern  United  States  are  already  beginning 
to  nest)  are  individuals  bound  for  points  along  the  northern  frontier  of  the  species’  range?^ 

An  example  of  the  complexity  of  fall  migration  is  provided  by  the  Hermit  Thrush  {Hylociclila 
guttata).  In  the  mountains  of  southern  and  central  Arizona  the  large  race  auduboni  nests  in 
the  fir  and  spruce  forests  of  the  boreal  life-zones.  It  is  joined  in  mid-September  by  migrants 
of  the  same  and  other  southern  races;  during  early  October  these  range  widely  in  the  mountains 
and  appear  uncommonly  in  the  lowlands.  Practically  all,  both  breeding  race  and  migrants, 
leave  for  the  south  by  late  October,  when  they  are  rapidly  replaced  by  Alaskan  birds  (of 
the  nominate  race).  The  Alaskan  birds  winter  here  at  a little  lower  altitude  (mainly  in  Upper 
Sonoran  Zone  chaparral)  than  the  breeding  areas  of  auduboni,  which  has  now  retired  to  the 
highlands  of  Mexico  and  Guatemala.  Thanks  to  the  well  marked  and  readily  identifiable  sub- 
specific characters  of  these  birds,  an  apparently  vertical  migration  has  been  shown,  by  careful 
collecting  and  identification,  to  be  actually  a composite  of  different  latitudinal  migrations! 
Nearly  all  “vertical  migrations”  in  the  northern  hemisphere  can  be  equally  well  regarded  as 
short  southward  migrations;  few  if  any  birds  descend  to  the  lowlands  on  the  north  side  of  their 
mountain  homes  in  the  fall.  Individuals  may  wander  in  that  direction,  however,  as  seems  to 
be  indicated  by  the  Steller’s  Jay  {Cyanocitta  stelleri)  reported  by  Hough  (1949). 

Alleged  up-mountain  movements  in  late  summer  and  “midsummer  wandering”  should  be 
further  investigated.  Most  birds  concerned  are  either  southbound  transients  or  breeding  birds 
present  before  the  arrival  of  human  observers.  Fledged  young  seeking  territories  move  about, 
of  course,  to  some  extent;  and  this  may  be  the  explanation  of  the  Canyon  Wrens  {C other pes 
mexicanus)  reported  by  Packard  (1946:  157)  from  high  in  the  mountains  of  Colorado  “in 
summer  and  autumn.”  ^ What  is  more  significant,  it  seems  to  me,  is  that  Packard  does  not  list 
any  high-altitude  records  of  such  birds  as  the  Scrub  or  Woodhouse’s  Jay  {^^Aphelocoma^' 
coerulescens),  Mockingbird,  Virginia’s  Warbler  {Verm  Ivor  a virginiae),  Arkansas  Goldfinch 
(Spinus  psaltria),  or  Cassin’s  S]>arrow  (Aimophila  cassini),  which  are  near  the  northern  limits 
of  their  ranges  in  this  region,  nor  of  the  several  sagebrush,  junijjer,  and  pinon-inhabiting 
species  to  the  west.  In  late  August  and  September,  iMarsh  Hawks  {Circus  cyaneus),  Sparrow 
Hawks  (Falco  sparverius),  Mourning  Doves,  Arkansas  Kingbirds  {Tyrannus  verticalis)  and 
Lark  Sparrows  {Chondestes  grammaciis)  are  to  be  seen  in  virtually  all  unforested  high  parts  of 
the  western  United  States.  Have  these  species  moved  u|)  the  mountains  from  their  breeding 
grounds?  Probably  not.  Probably  they  are  performing  a normal  north-to-south  migration. 

The  “Flyw.ws”  Concept 

The  three  main  zoogeographic  divisions  of  the  United  States  are  bounded  by  the  Great 


2 Sviirdson  (1947)  reported  that  in  1946  the  spring  migration  of  the  Wood  Warbler  {Phyl- 
loscopus  sibilatrix)  through  Denmark  and  Sweden  proceeded  independently  of  isotherms.  One 
hundred  observers  collaborated  in  the  study. — Editors. 

2 This  wren,  however,  apparently  forages  up  and  down  steej)  hillsides  for  hundreds  if  not 
thousands  of  feet  in  the  course  of  a day.  and  the  actual  distance  from  occupied  territory  is 
not  mentioned. 
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Plains  (at  about  the  100th  mcritlian)  and  by  the  Sierra  Nevada-Cascade  Mountain  axis.  Yet 
even  these  major  regions  hardly  deserve  to  be  railed  migration  “flyvvays”.  Such  a term  might 
imply,  to  the  uninitiated,  that  migratory  birds  are  found  only  along  certain  rather  narrow 
lines.  Actually,  of  course,  migration  is  almost  universal,  though  it  is  less  conspicuous  in  some 
tropical  islands,  and  in  humid  areas  such  as  Pacific  northwestern  North  America,  than  in  most 
mid-continental  areas.  Concentrations  of  migrants  do  follow  coast-lines,  to  be  sure,  and  some 
species  utilize  thermal  air-currents  above  hills  and  mountains.  Waterfowl  and  swallows  tend 
to  follow  rivers  flowing  north  to  south  or  south  to  north  across  arid  regions.  But  the  same 
species  occur  over  wide  areas  away  from  these  lines,  also.  Ducks  are  known  to  cross  quite 
normally  from  one  “flyway”  to  another  (.Mdrich  et  al.,  1949).  Man}'  North  American  fringillids 
and  other  land-birds  do  not  even  stay  within  the  same  major  zoogeographic  di'/ision  while 
migrating.  Examples  include  hummingbirds,  thrushes,  warblers,  and  perhaps  even  some  such 
partial  migrants  as  the  Ground  Dove  {Columbigallina  passerina)  and  Vermilion  Flycatcher 
{Pyroce phalli s rahimis).  Ignoring  our  “flyw\ays”,  the  Catbirds  {Dumciella  carolinensis),  Veeries 
(Hylocichla  fuscescens),  Red-e\'ed  Vireos,  and  Bobolinks  (Z)o//c//e«y.r  oryzivorus)  of  the  Rocky 
Mountain-Great  Basin  region  retrace  the  route  by  which,  presumably,  they  entered  that 
area.  So  do  the  many  eastern  birds  now  nesting  in  Alaska  and  northern  British  Columbia, 
and  the  Old  World  forms  now  nesting  in  Alaska  and  Greenland.  Such  criss-crossing  of  constant, 
regular  routes  at  definite  seasons  shows  the  innate  character  of  migration. 

Accuracy  in  Orientation  and  N.avigation 


The  accuracy  of  this  innate  control  is  remarkable.  Although  the  vast  Pacific  Ocean  is 
neither  alisolutely  uniform  nor  wholly  without  landmarks  (Preston,  1949),  the  annual  visits  of 
shorebirds  to  remote  atolls  southward  as  far  as  New  Zealand  are  still  amazing.  Without 
jirecise  orientation  surely  these  birds  would  have  been  exterminated  long  since.  Of  special 
interest  in  this  connection  is  the  Townsend’s  Warbler  {Deiidroica  toK'nsendi),  which  has  two 
winter  ranges,  separated  by  hundreds  of  miles.  Some  winter  along  the  California  coast  from 
Pasadena  northward  to  San  Francisco  Bay,  while  the  rest  apjiarently  winter  from  central 
and  northeastern  Mexico  (Nuevo  Leon)  to  FI  Salvador,  and  the  species  is  purely  casual  in 
the  extensive  region  intervening.  The  winter  range  of  the  Alaska  Myrtle  Warbler  {Deiidroica 
coronata  hooveri)  is  similarly  divided,  but  stragglers  have  been  reported  from  the  intervening 
territory  more  frequently. 

A migrating  bird  may,  after  getting  its  bearings,  continue  by  using  visual  clues;  its  sense 
of  direction  may  function  only  at  certain  times.  Thorpe  (1949)  divides  the  flight  into  its  start, 
body,  and  termination,  and  jmints  out  that  each  part  presents  a separate  problem.  Suggested 
means  of  possible  orientation  are  magnetic  receptors  (Veagley,  1947),  sensitivity  to  the  earth’s 
rotation  (Ising,  1945),  winds  and  air  pressure  patterns,  and  the  directions  of  sunrise,  sunset, 
the  heavenly  bodies,  etc.  None  of  these  has  met  with  general  acceptance,  but  each  may  prove 
of  some  value  to  certain  birds.  We  must  be  cautious  lest  we  reject  a theory  merely  because 
differences  to  be  detected  in  stimuli  are  minute.  Differences  in  time  and  force  of  sound-waves 
received  by  our  two  cars  are  also  very  small,  yet  almost  without  exception  we  instantly  know 
the  direction  whence  the  waves  have  come. 

.\t  least  one  migratory  bird,  the  Black-chinned  Hummingbird  {Archilochus  alexaiidri), 
evidently  possesses  a remarkably  accurate  memory  of  the  location  of  spots  visited  only  once 
jireviously  (Bene,  1945:  21),  Visual  orientation  is  a])j)arently  imjiortant  during  migration  as 
well.  In  the  northeastern  United  States,  where  visibility  is  generally  limited,  migrants  often 
fly  low.  They  can  l)e  heard  calling  overhead  even  on  clear  nights  and  they  often  collide  with 
man-made  obstacles  of  no  very  great  height.  In  the  clear  air  of  .Vrizona,  on  the  other  hand, 
migrants  are  seldom  if  ever  heard.  This  silence  is  not  due  to  lack  of  birds.  There  are  more 
species  of  land  birds  migrating  in  the  Santa  Cruz  River  region  of  southern  .Arizona  during  an 
average  year  than  in  more  publicized  areas  like  New  York  Cit\-;  and  only  slightly  fewer  of 
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them  are  song-birds,  which  are  the  birds  we  usually  hear  calling  as  they  fly  overhead.  The 
difference  in  proportion  of  song-birds  is  due  to  the  relatively  few  species  of  warblers  and 
Hylocichla  thrushes  in  the  west.  Geyr  von  Schweppenburg  (1949)  has  noted  a similar  silence 
in  the  Sahara  Desert.  This  can  be  correlated  with  the  range  of  vision  in  arid  regions.  From 
one  western  Arizona  mountain  it  is  easy  to  see,  at  dawn,  mountains  to  the  east  as  far  distant 
as  135  miles,  while  mountains  100  miles  away  are  usually  visible  all  day  in  clear  weather. 
Thorpe  (1949)  questions  whether  significant  migrations  ever  occur  on  heavily  overcast  nights. 
Use  of  the  eyes  does  not  necessarily  imply,  however,  that  migrants  simply  see  a route  and 
learn  it.  Some  evidence  from  banded  birds  in  Europe  indicates  that  even  regular  migrants 
may  follow  different  routes  in  succeeding  years  (Drost,  1941  j. 

Relation  to  Molt  and  the  Sexltal  Cycle 

The  directness  of  the  apparent  correlations  between  migration,  molt,  and  the  sexual  cycle 
seems  doubtful.  Studies  of  molt  in  relation  to  autumn  nesting  are  desirable.  There  are  genera, 
such  as  Empidonax  and  Phylloscopus,  in  which  some  species  complete  their  molt  Viefore  fall 
migration  while  other  species,  closely  related,  do  not.  In  late  April  and  May,  some  male 
warblers  and  sparrows  taken  in  Arizona,  hundreds  of  miles  south  of  their  breeding  ranges, 
have  fully  developed  testes;  were  they  not  fat,  one  would  suppose  they  were  breeding  birds. 
Van  Rossem  (1945)  contends  that  a Yellow-green  Vireo,  Vireo  olivaceus  hypoleucus,  migrates 
in  breeding  condition  through  the  breeding  range  of  another  race,  F.  o.  flavoviridis,  in  Central 
America.  Dickey  and  van  Rossem  (1938)  record  eggs  supposed  to  have  been  laid  at  an  over- 
night roost  of  migrating  hawks  in  El  Salvador;  if,  as  supposed,  the  birds  were  really  Swainson’s 
Hawks  {BiUeo  sivainsoni),  they  were  still  well  over  a thousand  miles  south  of  their  breeding 
range.  Mcllhenny  (1932:  294)  reports  eggs  dropped  by  Blue  Geese  {Chen  caerulescens)  just 
before  their  departure  from  Louisiana  for  the  Arctic.  Certain  eggs  found  in  northern  Arizona 
do  not  appear  to  be  those  of  any  species  normally  nesting  in  the  region.  We  know  all  too  little 
about  “dropped”  eggs.  Attention  is  called,  too,  to  the  fervent  singing  and  prolonged  maximum 
in  gonad-size  among  Cassin’s  Sparrows  in  a region  throughout  which  they  are  not  known  to 
breed  (Phillips,  1944). 

Various  workers  have  recently  challenged  the  familiar  axiom  that  no  bird  ever  breeds  twice 
during  the  same  year  in  different  regions.  It  would  of  course  require  extraordinary  luck  and 
persistence,  or  both,  to  prove  this.  Wagner  (1948)  believes  that  Broad-tailed  Hummingbirds 
{Selasphorus  platycercus)  which  nest  in  the  vicinity  of  Mexico  City  in  autumn  are  the  same 
ones  that  have  already  nested,  earlier  in  the  summer,  in  the  Rocky  Mountains  of  the  F'nited 
States.  Some  Arizona  ornithologists  have  noted  a post-breeding  disajipearance,  probably  a 
migration,  from  the  low,  hot  valleys  of  southwestern  Arizona  of  such  birds  as  the  Costa’s 
Hummingbird,  Say’s  Phoebe  (Sayornis  saya),  Phainopepla  (Pliainopepla  nitens),  and  Logger- 
head  Shrike.  Of  these,  the  Phainopepla  is  the  most  likely  to  raise  a second  brood  elsewhere; 
but  all  are  worthy  of  careful  investigation.  The  casual  breeding  of  European  White  Storks 
{Ciconia  ciconia)  in  South  Africa  has  been  recorded,  but  this  must  certainly  be  exceptional. 

Effect  of  Short-term  Weather  Influences 

Accidents  which  hapjicn  on  migration,  sometimes  as  a result  of  meteorological  irregularities, 
occasionally  resolve  themselves  into  natural  exiieriments  that  may  yield  important  clues.  At 
the  Nashville  ceilometer  Spofford  (1949)  saw  birds  kill  themselves  by  flying  straight  into  the 
ground  when  a beam  of  light  struck  them.  Bishop  (1949)  noted  the  same  behavior  among 
petrels.  Many  of  the  circumstances  were,  of  course,  widely  different  in  these  two  cases,  and 
the  cause  is  obscure  in  both.  The  great  trans-Atlantic  flight  of  Laj)wings  in  December,  1927 
(Witherby,  1928),  was  evidently  caused  by  exceptional  winds  combined  j)erhaps  with  j)oor 
visibility.  But  wind  and  rain  are  perfectly  normal;  very  few  storms  j)roduce  remarkable 
flights;  and  an  attemjit  to  explain  unusual  occurrences  on  such  a basis  (Williams,  1950)  may 
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l)ro(luce  conclusions  which  are  at  variance  with  known  facts  of  bird  distribution  and  migration, 
even  if  no  errors  of  identification  are  involved  among  the  “records”  so  explained.  Weather 
variations  have  been  much  discussed  recently  by  Williams  (1950  and  elsewhere),  Bagg  et  al. 
(1950),  Robbins  (1949),  Vleugel  (1948),  and  others.  Except  in  winter,  their  role  is  apparently 
merely  regulatory.  Seldom  are  migrating  birds  the  passive  playthings  of  the  elements! 

L.axdmarks  vs.  Sense  of  Direction 

4'he  writer  does  not  share  the  optimistic  opinion  expressed  by  Griffin  and  Hock  (1949) 
that  many  migration  jihenomena  are  exiilicable  in  terms  of  exploration  for  landmarks.  Buss’s 
observations  (1946)  indicate  otherwise;  and  if  Golden  Plovers  leaving  the  Bering  Sea  are  apt 
to  tly  in  any  direction,  how  can  we  account  for  the  extreme  rarity  of  the  entire  genus  in  that 
intensively  studied  region  to  the  south — the  west  coast  of  the  United  States,  with  its  extensive 
shoreline?  The  Bristle-thighed  Curlew  {Xumenins  tahitiensis)  apparently  maintains  an  even 
more  rigid  course  across  the  Pacific  Ocean.  This  does  not  argue  inefficient  navigation.  Neither 
do  the  observations  of  F.  W.  Loetscher,  Jr.,  and  myself  on  San  Francisco  Mountain,  the 
highest  mountain  in  Arizona,  on  July  28,  1939.  There,  not  far  below  timberline,  in  the  Inner 
Basin,  .Vudubon’s  Warbler  {Dendroica  auduhoni)  is  the  only  breeding  Dendroica;  yet  during 
our  visit  we  collected  two  of  three  to  five  Black-throated  Gray  Warblers  (D.  nigrescens)  seen, 
three  Hermit  Warblers  (D.  occidentalis) , and  three  Townsend’s  Warblers  of  four  or  five  seen. 
The  date  is  about  the  beginning  of  the  warbler  migration,  especially  for  the  last  two  species, 
which  were  already  hundreds  of  miles  south  (or  east)  of  their  breeding  grounds.  An  even 
earlier  Hermit  Warbler  had  been  taken  ten  days  before  in  the  Santa  Rita  Mountains,  still 
farther  south.  The  important  j)oint  is  that  every  warbler  observed  on  July  28  (as  well  as  the 
Hermit  Warbler  taken  July  18)  was  an  immature.  Within  two  months  of  hatching,  these 
young  birds  had  flown  unerringly  and  unguided  to  the  ]:>oints  of  autumn  concentration  of 
their  species!  San  Francisco  Mountain  is  surrounded  by  a great  plateau,  an  area  superficially 
similar  to  the  mountain  itself,  though  less  high  of  course.  The  forest  covering  the  Mogollon 
Plateau  is  said  to  be  the  largest  forest  of  yellow  pine  {Finns  ponderosa)  in  existence.  It  extends 
eastward  as  far  as,  and  into.  New  Mexico.  But  though  much  more  field  work  has  l)een  done 
here  on  the  plateau,  near  Flagstaff,  than  on  the  mountain  above,  neither  the  Townsend’s 
nor  the  Hermit  Warbler  has  ever  been  found  at  Flagstaff  before  August  2,  and  no  Townsend’s 
before  August  25.  Both  s])ecies  are  commonest  in  the  highest  forests  available. 

X’erwey  (1949)  concludes  that  not  only  birds,  but  also  fishes  and  aquatic  mammals,  have 
in  some  cases  a sense  of  direction. 


Conclusion 

Is  it  not  likely  that,  among  the  many  migrations  known  to  take  place  today,  different 
kinds  have  arisen  at  different  times  and  places,  in  response  to  different  sets  of  conditions  during 
geologic  time?  If  so,  how  can  any  one  set  of  sinij)le  theories  cover  all  the  facts?  Dangerous  as 
it  may  be  to  formulate  general  hypotheses  on  the  basis  of  local  data,  we  cannot  ignore  data 
simply  because  they  do  not  fit  widely  accepted  hypotheses.  To  be  useful,  a hypothesis  should 
be  flexible  enough  to  account  for  quantities  of  local  data  without  forcing  facts  to  fit  theories. 

Migration  remains  a mystery,  and  it  seems  unlikely  that  any  one  simple  explanation  will 
cover  any  very  large  percentage  of  the  known  facts.  The  latter  become  stranger  and  stranger;  _ 
readers  of  The  Wilson  Bulletin  will  recall  Broley’s  (1947:  3-6)  discovery  that  the  Bald  Eagle  I 
{Ilaliaeetus  leneocephalns)  is  absent  from  Florida  “during  July  and  August.”  In  conclusion,  I 
(|Uoting  Thomson;  “What,  in  particular,  guides  the  young  birds  in  those  cases  where  they! 
travel  ai>art  from  their  parents  when  only  a few  weeks  old,  and  yet  perform  a long  journey  in  a 
accordance  with  the  constant  ])altern  of  their  sj)ecies?  Therein  lies  the  rent  mystery  of  migra-B 
lion.”  > 
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XEW  LIFE  MEMBER 


Burt  L.  Monroe,  Sr.,  of  Anchorage.  Kentucky,  has  served  our  Club  in  so  many  ways  that 
it  is  natural  to  think  of  him  as  one  of  our  most  important  members.  He  will  long  be  remem- 
bered for  the  thought  and  devotion  he  gave  the  treasurership  from  1946  to  1950.  He  was 
Chairman  of  the  Membershij)  Committee  for  a time  and  also  an  elective  member  of  Council. 
Now  our  Second  Vice-President,  he  is  also  our  official  rej)resentative  on  the  Council  of  the 
American  Ornithologists’  I'nion. 


.Vmong  the  most  active  of  Ohio  X'alley  ornithologists,  not  only  has  he  i)ublished  many 
Jtapers  on  birds  of  the  region,  but  he  has  gone  out  of  his  way  in  encouraging  others  to  watch 
birds  and  report  on  their  findings.  He  has  been  president  of,  and  editor  and  curator  for,  the 
Kentucky  Ornithological  Societw  He  helped  to  develop  the  large  and  progressive  League 
of  Kentucky  Sportsmen,  of  which  he  was  j)resident  for  a time.  .\s  State  Ornithologist,  a post 
he  has  held  many  years,  he  advises  the  Kentucky  Division  of  Game  and  Fish,  and  has  had 
much  to  do  with  bringing  about  that  organization’s  j)resent  stature  and  power.  He  is  an  editor 
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of  ihe  Division’s  magazine.  He  writes  a column  on  conservation  for  The  Louisville  Courier- 
Journal. 

His  re|)Utation  as  a genial  conijianion  and  spinner  of  yarns  almost  rivals  his  reputation  as 
an  ornithologist.  How  he  manages  to  do  his  daily  stint  as  planning  engineer  and  assistant 
secretar}’  of  the  Commonwealth  Life  Insurance  Company  no  one  knows — hut  he  does. 


THE  PERSECUTION  OE  PREDACEOUS  BIRDS 

Of  real  concern  to  ornithologists  today  should  be  the  wanton  destruction  of  non-game 
species.  Although  many  naturalists  condemn  all  hunting,  it  is  clear  that  a great  many  out- 
standing, influential  conservationists  have  also  been  avid  hunters.  As  Aldo  Leopold  wrote, 
“that  we  who  love  geese  should  also  love  to  hunt  them  is  a paradox  which  puzzles  logicians.” 
Hunting  as  practiced  on  a wide  scale  is  to  be  condoned  if  the  shooter  is  governed  by  self- 
restraint  and  does  not  indulge  in  careless  waste  of  wildlife;  but  not  all  shooting  is  of  this 
type  and  for  that  reason  laws  and  enforcement  officers  are  necessary  not  only  to  cope  with  the 
myriad  ])roblems  arising  from  the  intense  competition  for  the  suyiply  of  wild  game,  but  also 
to  protect  si)ecies  not  labelled  game. 

These  laws  are  not  uniformly  enforced  or  enforceable.  In  some  states  hawks,  owls,  and 
fish-eating  birds  are  shot  and  jiole-t rapped  with  complete  disregard  for  law.  Fox  and  wolf 
drives  result  in  mass  extermination  of  anything  that  moves.  Pest  control  campaigns  and 
bounty  j>ayments  continue  contrary  to  biological  justification.  These  })roblems  are  only  part 
of  the  bigger  one — a disregard  for  the  value  of  wildlife  not  considered  game. 

This  disregard  is  exemplified,  first,  by  the  hunter  who  shoots  all  hawks  and  owls  in  the 
belief  that  he  is  j)rotecting  quail  and  rabbits.  Selfish  in  his  desire  to  increase  meat  for  his  game 
])ocket,  he  is  willing  to  barter  the  bare  existence  of  one  species  for  the  anticipated  increase  of 
another,  quite  ignorant  of  the  essential  role  all  may  play. 

Secondly,  there  is  the  shooter  in  search  of  any  live  targets  to  lay  his  long-range  rifle  on.  In 
recent  years  “souj)ed-up”  varmint  rifles  have  become  the  special  toy  of  a certain  class  of 
shooters.  These  rifles,  delivering  up  to  4200  feet  j)er  second  muzzle  velocity,  equipped  with 
high  power  scopes,  and  otherwise  designed  for  shooting  from  a rest,  are  ideal  for  those  who 
like  to  find  targets  and  destroy  them  from  the  comfort  of  an  automobile.  L'nsuspicious 
])erching  hawks  and  other  “varmints”  are  comj)letely  at  the  mercy  of  such  shooters  whose 
range  of  accuracy  is  up  to  200  yards.  W hen  apj)roached  about  the  matter  of  hawk  shooting, 
a few  “varminter”  men  righteously  aver  that  they  shoot  only  crows  and  cats,  or  only  bird 
hawks,  but  some  blithely  admit,  “I  just  want  to  see  what  this  gun  will  do.” 

The  lack  of  facts  and  esthetics  characteristic  of  the  above  two  tyjies  is  clearly  the  result 
of  continuous  projiaganda  by  the  hunting  and  fishing  magazines.  These  magazines,  replete 
with  “true”  stories,  letters  from  oldtimers  who  “know,”  and  the  colorful  broadsides  of  arms 
and  ammunition  manufacturers,  clamor  for  the  destruction  of  various  non-game  species — 
crows,  magpies,  jays,  horned  owls,  goshawks,  sharp-shins,  and  even  duck  hawks,  plus  mam 
mals  of  many  kinds.  4'hus,  species  which  many  of  us  like  to  see  and  watch  and  claim  as  a 
rightful  jiart  of  our  heritage  are  labelled  by  sjiorting  magazines  as  vermin,  and  even  some 
state  conservation  agencies  take  this  attitude. 

Hut  the  shooter  is  not  the  only  evil — there  are  several  worms  in  a bad  apple.  Pest  hunts 
usually  originate  with  good  intentions.  In  some  areas  rabbits,  ground  squirrels,  starlings 
blackbirds,  etc.  become  too  abundant,  causing  some  sort  of  damage.  However,  campaigns  en 
listing  children  under  the  guise  of  good  conservation,  and  often  sponsored  by  vocational 
agricultural  leaders,  county  agents,  and  conservation  officers,  exjiose  the  imjiressionable  mind 
of  youth  to  the  false  jirecept  that  organized  slaughter  with  “point”  rewards  is  the  answer  to 
])est  jiroblems.  This  is  not  only  a bad  attempt  at  conservation  but  jioor  esthetics  as  well,  and 
will  never  foster  a generation  of  conservators  of  wildlife. 
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The  conservation  officer  represents  the  state  and  is  regarded  by  the  public  as  the  local 
authority  on  wildlife  matters.  From  our  experience  in  several  states,  however,  the  attitude 
of  these  officers  toward  raptors  and  other  predators  is  often  not  in  keeping  with  biological 
facts  or  even  the  laws.  The  public  acceptance  and  support  of  laws  for  wildlife  conservation 
will  be  no  more  sincere  than  official  attitude. 

.\nother  worm  in  the  apple  is  the  control  measures  conducted  around  game  farms  and  fish 
hatcheries.  Hawks  and  owls  lured  in  by  easy  hunting  are  promptly  dispatched  at  state  as 
well  as  private  game  farms.  Fish  predators  likewise  are  summarily  dis])osed  of  at  hatcheries. 
One  fish  hatchery  is  known  to  pay  a bounty  to  employees  for  kingfishers  and  herons  shot.  The 
merit  of  artificial  rearing  itself  is  questionable,  but  as  long  as  we  have  the  system  we  shall 
probably  have  its  undesirable  details.  Should  we  tilt  at  “j)ole-trap  windmills?” 

Laws  protecting  hawks  go  unenforced  in  many  states  because  it  is  claimed  that  conviction 
would  be  impossible.  If  so,  a clear-cut  need  for  better  education  at  a civic  level  is  apparent. 
Along  the  roads  in  Alberta  the  telephone  poles  are  resj)lendent  with  hawks  during  the  fall 
migration,  yet  few  are  shot  for,  as  several  farmers  said,  “Each  hawk  is  worth  S40.00  to  the 
farmer.”  A grain  farmer  is  in  an  excellent  position  to  make  this  evaluation.  Perhaps  we  could 
spread  this  simple  idea  more  effectively. 

The  best  way  to  get  the  teaching  job  done  is  to  stimulate  a j)ublic  desire  for  the  addition 
of  conservation  subjects  to  the  lower  grade  curricula;  but  basic  to  this  is  the  production  of 
leaders.  Leadership  training  should  be  available  in  conservation  camps  and  normal  schools  to 
provide  teachers  who  understand  the  correct  use  of  natural  resources,  and  who  recognize  the 
opportunities  for  improving  the  relationship  between  man  and  his  environment. 

State  and  local  ornithological  groups,  while  not  usually  blessed  with  surplus  funds,  could 
lend  active  support  to  leadership  training  programs  through  publicity  in  their  own  journals. 
Since  the  acceptance  of  new  ideas  in  public  education  is  slow  at  best,  stop-gap  measures  are 
desirable.  The  publicity  campaign  is  useful.  Competent  ornithologists  in  each  state  should 
consider  a publicity  campaign  for  the  conservation  of  predaceous  birds,  i)articularly  in  those 
states  where  no  real  protection  is  given.  Xewsj)aper  articles,  radio  programs,  and  booklets 
could  be  used  to  spread  the  word.  Booklets  should  be  free,  attractive,  and  informative.  Few 
such  booklets  are  now  available.  Publications  from  Pennsylvania  and  Wyoming  fit  these 
specifications  except  that  they  are  available  for  nominal  prices  which  definitely  limit  distri- 
bution. A publicity  program  usually  requires  competent  personnel  with  journalistic  ability  as 
well  as  financial  support,  but  much  could  be  done  through  the  cooperation  of  interested 
organizations. 

The  education  of  the  public  is  but  one  approach.  What  other  chances  are  there  for  doing 
something  positive  for  predaceous  birds?  In  this  era  of  cheap  money,  one  wonders  if  there  is 
not  something  to  be  garnered  for  the  less-prized  species.  While  non-game  birds  benefit  con- 
siderably from  the  acquisition  and  development  of  refuge  areas  set  aside  annually  with  the 
use  of  Federal  Aid  funds,  more  than  just  a token  acknowledgement  is  due  this  important 
segment  of  the  bird  fauna,  j)articularly  predatory  species.  Why  not  counter-balance  the  heavy 
subsidization  of  game  investigations  with  some  much  needed  research  on  non-game?  There  is 
danger  of  the  present  system  nurturing  the  philosophy  that  conservation  is  only  for  game 
species.  AsHochbaum  put  it,  “the  game  manager  or  wildlife  technician  has  built  up  a science 
of  his  own  which  breaks  too  far  away  from  the  fundamentals  of  biology  uj)on  which  it  was 
founded.”  Notwithstanding  the  fact  that  a large  j)ortion  of  the  money  comes  from  the  sports- 
man’s pocket,  any  activity  that  does  not  adhere  to  the  principle  of  saving  all  the  flora  and 
all  the  fauna  is  not  true  conservation. 

Nothing  in  the  wording  of  the  Pittman-Robertson  .\ct  indicates  that  Federal  Aid  money 
may  not  be  used  for  the  benefit  of  non-game  species.  Selection  of  projects  appears  to  be  a 
matter  of  choice  with  the  states,  and  the  emphasis  upon  game  sjiecies  was  natural  in  the  early 
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years  of  ihe  assistance  j)rogram.  Despite  expensive  duj)lication  of  effort,  states  do  carry  on 
l)arallel  research  on  f[uail,  jjheasants,  grouse,  waterfowl,  deer.  etc.  mountain  of  data  is  ac- 
cumulated, publications  are  cluttered  with  details  differing  mainly  in  their  place  of  origin, 
and  the  technical  sessions  of  annual  meetings  still  labor  with  the  old  to[)ics.  Perhaps  it  is  now 
time  to  (juestion  whether  some  of  the  game  research  money  being  spent  is  really  well  sj)ent. 
Would  it  be  better  sj>ent  if  applied  to  a less  intensively  cultivated  field  of  wildlife  investigation, 
namely,  predaceous  birds? 

With  the  availability  of  Dingell-Johnson  funds  the  relationship  of  fish-eating  birds  to  the 
])roduction  of  game  fishes  assumes  greater  imj)ortance.  The  facts  are  none  too  well  known.  On 
warm  water  impoundments,  where  underfishing  and  stunting  are  the  major  problems,  perhaps 
we  could  find  a means  of  soliciting  the  help  of  fish  predators  in  removing  the  small,  unharvest- 
able  fishes.  It  will  be  extremely  disheartening  if  the  persecution  of  fish-eating  birds  is  to  be 
I)ermitted  on  the  water  areas  created  or  maintained  with  Dingell-Johnson  money. 

Local  support  for  strong  jirotection  programs  by  the  various  states  means  a strong  national 
program.  As  the  local  attitude  is  bettered  the  state  enforcement  officer’s  task  becomes  more 
justifiable  in  the  public  mind.  On  a national  scale  this  means  an  easier  course  in  conserving 
and  perpetuating  sj)ecies  whose  fame,  if  not  distribution,  transcends  state  boundaries,  e.g., 
the  California  Condor  and  the  Everglade  Kite.  Citizens  of  the  western  states  no  longer  will 
wonder  what  is  their  stake  in  the  future  of  the  Everglade  Kite,  for  an  awareness  of  the  inherent 
values  of  local  fauna  will  align  them  with  the  group  that  seeks  to  helj)  not  only  a bird  but 
man  himself. — Ch.vrles  M.  Kirkpatrick  axd  William  H.  Elder. 
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THE  PRESIDENT’S  PAGE 


A year  or  so  ago  the  presidential  address  at  the  annual  Meeting  of  the  American  Association 
for  the  Advancement  of  Science  was  titled  “Ten  Million  Scientists.”  This  was  a plea  for  full 
use  of  our  scientific  potential,  and  made  specific  mention  of  bird  watchers  as  an  important 
and  promising  segment  in  the  mass  of  possible  scientific  observers.  I often  think  of  this  when 
I see  the  wealth  of  enthusiasm  among  members  of  local  bird  grou{)s.  Such  zeal  and  energy 
needs  only  good  leadership  to  be  productive  of  sound  scientific  results. 

There  are  many  types  of  studies  which  a local  bird  club  may  profitably  undertake.  Nearly 
every  community  has  a “pet”  bird  species,  one  which  is  particularly  abundant  or  peculiarly 
a favorite  among  club  members.  I know  of  one  club  which  has  made  a group  study  of  Swain- 
son’s  Warbler,  to  the  benefit  of  its  members  and  to  the  advantage  of  ornithology.  Individual 
members  keep  careful  notes  on  arrival  and  departure  times,  search  for  nests,  spend  many 
hours  in  observation  at  the  nests,  and  record  all  observed  items  of  life  history  and  behavior. 
Attention  is  paid  to  the  environments  and  communities  which  the  birds  occupy.  Data  are 
pooled,  and  the  result  is  a mine  of  information  on  this  somewhat  elusive  species. 

Another  local  group  has  systematically  conducted  forays  into  significant  areas,  and  in  each 
one  has  made  carefully  planned  breeding  bird  censuses.  In  some  cases  smaller  groups  have 
returned  in  later  years  for  a repetition  of  these  census  studies.  As  a result  of  such  planning 
and  direction,  these  forays  have  genuine  meaning  and  purpose  for  participating  members, 
and  for  other  bird  students  as  well. 

It  is  axiomatic  that  bird  habitats  in  every  community  are  changing  constantly,  and  that 
bird  po{)ulations  fluctuate  with  these  changes.  Local  students,  continuously  working  in  an 
area,  have  real  opportunities  for  noting  and  recording  such  fluctuations.  Gradually  but  surely 
data  accumulate  for  a significant  ecological  study.  Witmer  Stone’s  “Bird  Studies  at  Old  Cape 
May”  is  a classic  among  such  studies.  It  was  made  possible  through  the  systematic,  and 
carefully  directed,  efforts  of  many  workers  in  the  Delaware  Valley  Ornithological  Club,  and 
in  other  local  bird  groups. 

Field  trips  to  interesting  spots,  “Century  Days,”  and  such  like  activities  are  fun  for  all 
of  us,  and  certainly  have  their  place  in  local  club  programs.  The  same  amount  of  time  and 
energy,  well  directed,  can  be  much  more  productive  than  such  efforts  usually  are.  Further- 
more, a well-planned  program,  looking  toward  attainable  results,  is  much  more  likely  to  hold 
the  continuing  interest  of  members. 

If  the  work  of  local  groups  is  often  rather  diffuse  and  meaningless,  the  fault  may  lie  with 
professional  students  and  trained  amateurs  who  feel  that  such  activities  are  beneath  their 
dignity.  Yet  it  is  safe  to  say  that  many  serious  workers  got  their  first  ornithological  inspiration 
from  local  bird  clubs.  Perhaps  we  might  remember  that  Roger  Tory  Peterson  began  his 
career  as  a member  of  a Junior  Audubon  Club. 


Maurice  Brooks 


WILSON’S  OR  BLACK-CAPPED  WARBLER 
{Wilsonia  pusilla  pusilla) 

Photographed  at  the  nest  on  July  13,  1950,  along  U.  S.  Route  1,  in 
Hancock  County,  Maine,  by  Hal  H.  Harrison. 


NOTES  AND  OBSERVATIONS  ON  THE  WILSON’S  WARBLER 


BY  HAL  H.  HARRISON 

Surprisingly  nttle  has  been  written  about  the  breeding  habits  of  the 
well-known  Wilson’s  or  Black-capped  Warbler,  Wilsonia  pusilla.  Though 
its  nest  has  been  found  many  times  no  one  seems  to  have  ascertained  the  length 
of  its  incubation  and  fledging  periods,  and  very  little  attention  has  been  paid 
to  its  behavior  at  the  nest.  A possible  reason  for  this  dearth  of  data  is  that  the 
nests  and  eggs  have  been  so  desirable  as  specimens  that  they  have  been  col- 
lected rather  than  observed. 

A brief  early  account  of  the  nest  of  the  eastern  race,  fly  p.  pusilla,  was  that  of  Fred  B. 
Spaulding  (1894),  who  collected  four  fresh  eggs  on  June  6,  1894,  near  Lancaster,  New  Hamp- 
shire. J.  Merton  Swain  (1904)  reported  at  somewhat  greater  length  on  nests  found  in  Maine, 
illustrating  his  paper  with  two  photographs  taken  June  1,  1902,  of  the  same  nest  in  Hermon 
Bog,  Penobscot  County.  One  picture  showed  the  female  bird  incubating,  the  other  the  five 
eggs.  Chapman  (1907;  277)  briefly  discussed  the  species’  breeding  habits,  mentioning  nests 
of  IF.  p.  pusilla  reported  by  Spaulding  from  New  Hampshire  and  by  Swain  and  Morrell  from 
Maine.  Knight  (1908:  565-570)  gave  an  extended  account  of  the  bird’s  occurrence  in  Maine, 
mentioning  several  summer  records.  Austin  (1932:  181)  considered  the  species  “not  uncommon 
as  a summer  resident  in  the  wooded  regions  from  Hamilton  Inlet  south”  in  Labrador,  but  did 
not  say  a word  as  to  its  nesting  habits.  Baillie  and  Harrington  (1937:  254)  mentioned  a nest 
with  five  “incubated”  eggs  collected  June  14,  1936  in  the  Sudbury  District  of  Ontario. 

As  to  the  summer  range  of  Wilsonia  p.  pusilla  in  Maine,  Palmer  (1949:  494) 
wrote;  “.  . . fairly  common  in  eastern  parts  of  Piscataquis  and  Aroostook  Counties,  and  in 
Penobscot,  Hancock,  and  Washington  Counties  (common  about  Bangor  and  in  eastern 
Washington  County),  and  apparently  rare  elsewhere  inland.”  Palmer  gave  a comjjlete  sum- 
mary of  the  breeding  data  actually  available  for  the  State,  mentioning  the  nest  with  five  eggs 
found  in  Hermon  Bog  on  June  1,  1902  (see  above);  a nest  with  four  heavily  incubated  eggs 
found  at  Pittsfield,  Somerset  County,  June  4,  1897;  a nest  with  four  “nearly  fresh”  eggs  found 
at  Pittsfield,  June  12,  1892;  a nest  with  four  fresh  eggs  found  near  Bangor  on  June  19,  1900; 
a nest  with  four  young  just  leaving,  observed  near  Bangor  about  June  29,  1900;  a \ oung  bird 
barely  able  to  fly,  at  Fort  Fairfield,  .\roostook  County,  June  23,  1879;  and  “a  pair  of  adults, 
the  female  carrying  food,”  observed  at  Ellsworth,  Hancock  County,  June  9,  1910. 

The  breeding  habits  of  the  western  races  appear  to  be  little,  if  any,  better  known  than 
those  of  the  eastern  race.  IF.  p.  pileolata,  the  so-called  Pileolated  Warbler,  breeds  from  the 
shrubby  borders  of  the  tundra  in  .Alaska  southward  in  the  Rocky  Mountains  (at  progressively 
higher  elevations)  as  far  as  New  Mexico,  eastern  California,  and  . central  western  Texas. 
Herbert  Brandt  (1943  : 440)  described  five  Alaska  nests,  each  with  six  eggs.  Florence  M. 
Bailey  (1928;  632)  reported  a nest  with  five  fresh  eggs  found  June  5,  1921  in  Santa  Fe  Canyon, 
near  Monument  Rock,  New  Mexico.  Cooke  (1900:  220)  mentioned  a nest  and  eggs  taken 
along  the  eastern  side  of  South  Park,  Colorado,  July  3,  1878.  McCreary  (1939:  90)  recorded 
a nest  with  five  eggs  found  near  Towner  Lake,  Wyoming,  June  27,  1931.  Saunders  (1921: 
152)  reported  two  nests  from  Montana — one  with  four  much-incubated  eggs,  June  24,  1901, 
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at  Lake  MacDonald,  Missoula  County;  the  other  with  five  eggs,  June  16,  1910,  in  Pipestone 
Basin,  Jefferson  County. 

Concerning  the  habits  of  the  Golden  Pileolated  Warbler,  \V.  p.  cliryseola,  a Pacific  coast 
subspecies  which  breeds  from  southern  British  Columbia  to  southern  California,  little  seems 
to  have  been  written,  though  the  bird  is  common  in  parts  of  Oregon  and  California.  Barlow 
(1893)  who  discussed  nests  found  in  California,  almost  certainly  was  writing  of  cliryseola, 
which  had  not  yet  been  described.  Gabrielson  and  Jewett  (1940:  517)  mentioned  a nest  and 
four  much-incubated  eggs  collected  at  Linton,  Multnomah  County,  Oregon,  on  June  17,  1917. 
Leuj)old  (1946)  wrote  briefly  of  a nest  and  four  eggs  found  July  20,  1945,  near  Hidden  Lake, 
on  the  southwestern  slope  of  Mt.  Hood,  Oregon,  at  an  elevation  of  about  4000  feet.  Dawson 
(1923:  515-517),  who  considered  cliryseola  one  of  the  commonest  breeding  birds  of  the  coastal 
part  of  Humboldt  County,  California,  called  attention  to  its  preference  for  blackberry  thickets 
in  the  Monterey  district  and  for  willow-lined  streams  near  San  Diego,  and  expressed  suspicion 
that  it  might  rear  “two  broods,  possibly  at  different  levels”  in  a season. 

In  the  summer  of  1950  I had  an  excellent  opportunity  to  add  to  our  knowl- 
edge of  the  life  history  of  the  ‘little  Black-cap’  when  Ralph  H.  Long,  Jr.,  of 
South  Paris,  Maine,  and  I visited  an  area  inhabited  by  several  pairs  of  the 
birds  in  Hancock  County,  Maine.  This  particular  habitat  had  been  discovered 
some  years  ago  by  James  Bond,  of  the  Academy  of  Natural  Sciences  in  Phila- 
delphia, and  it  was  he  who  suggested  that  we  look  for  nests  there.  A place 
which  seemed  to  be  especially  favored  by  the  birds  bordered  a wet  swale  along 
L^.  S.  Route  1 near  the  boundary  between  the  towns  of  Hancock  and  Ellsworth. 
Several  males  were  singing  thereabouts. 

On  June  24,  Long  and  I went  to  this  area  determined  to  hnd  a nest.  As  we 
tramped  about  we  noted  that  the  Alder  Flycatcher  {Empidonax  traillii), 
Chestnut-sided  W'arbler  {Dendroica  pensylvanica),  Yellow-throat  {Geothlypis 


.\ldcr  swale  nesting  hal)ilat  of  Wilson’s  Warbler  along  C.  S.  Route  1,  Hancock  County, 
Maine.  I’hotographed  July  13,  1950,  by  Hal  H.  Harrison. 


Hal  H. 
Harrison 


WILSON’S  WARBLER 


US 


trichas),  Nashville  Warbler  {V ermivora  ruficapilla) , Purple  hhnch  {Car podacus 
purpureus)  and  White-throated  Sparrow  {Zonotrichia  albicoUis)  all  seemed  to 
be  rather  common  in  the  vicinity. 

Happening  to  notice  a Wilson’s  Warbler  with  a dry  leaf  in  its  bill,  we  watched 
it  take  this  leaf  to  a spot  about  twenty  feet  from  us,  disappear  momentarily 
into  the  low-growing  vegetation,  and  fly  off  with  empty  bill.  Going  directly  to 
the  spot,  we  found  a partly  built  nest.  It  was  at  the  base  of  a blackberry  bush, 
well  concealed  by  the  surrounding  grass  and  leafage.  It  was  not  in  the  swale 
proper  but  in  a dry  spot  to  one  side.  We  noted  that  the  leaf  had  been  added 
to  others  forming  the  foundation.  A tiny  cup  of  dry  grasses  was  already  under 
construction  on  top  of  and  among  the  dry  leaves.  Several  times  we  watched 
the  bird  (presumably  the  female,  though  its  black  cap  was  quite  distinct) 
bring  material  to  the  nest.  She  brought  grasses  as  well  as  small  leaves.  Her 
visits  to  the  nest  were  short.  Her  mate  was  attentive,  but  we  did  not  see  him 
gather  any  material  or  participate  in  the  nest  construction.  Indeed,  we  did  not 
observe  him  at  the  nest  at  all  during  the  building  process  though  he  sang  fre- 
quently as  the  female  came  and  went.  His  singing-perches  seemed  to  be  the 
tops  of  alders  and  tamaracks  at  various  distances  (a  few  yards  to  several  rods) 
from  the  nest. 

To  me  his  chattering  song  sounded  very  similar  to  that  of  the  Nashville 
A\'arbler.  It  was  two-parted,  but  each  part  was  of  equal  length  whereas  the  two 
parts  of  the  Nashville’s  song  were  not  equal  in  length,  the  first  part  being  the 
shorter.  The  song  of  the  Wilson’s  seemed  to  lack  the  volume  of  the  Nashville’s 
and  was  harder  to  detect  at  a distance. 

About  two  hundred  yards  from  the  nest  we  heard  a second  male  Wilson’s 
^\’arbler  singing,  and  across  the  highway,  again  in  a similar  habitat,  there  was 
a third.  It  seemed  evident  to  us  that  this  particular  area  was  so  attractive  to 
the  species  that  a concentration  of  breeding  pairs,  almost  a colony,  had  es- 
tablished itself  there. 

We  made  our  second  visit  to  the  nest  on  the  evening  of  June  28  (four  days 
later)  finding  one  egg  in  it.  We  did  not  see  or  hear  either  the  male  or  the  female 
on  that  date  and  the  other  Wilson’s  Warblers  of  the  area  were  quiet  also. 

When  we  visited  the  nest  at  4 p.m.  on  July  1,  the  female  was  incubating 
four  eggs.  She  left  the  nest  at  our  approach,  drooping  and  rapidly  fluttering 
her  wings  as  she  moved  slowly  from  branch  to  branch  among  the  alders,  re- 
treating in  the  direction  of  the  swale.  As  soon  as  we  withdrew,  she  returned  to 
the  nest. 

We  visited  the  nest  again  at  7:M)  ]).m.,  July  11.  This  time  the  female  sat 
very  close,  permitting  us  almost  to  touch  her  before  she  left.  The  four  eggs 
were  apparently  in  good  order. 

At  8 o’clock  the  next  evening  (July  12)  the  nest  contained  three  young  birds 
and  one  egg.  The  incubation  period  of  three  of  the  eggs  had  been  at  the  very 
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least  ten  days  and  about  four  hours  (4  [).m.  July  1 to  shortly  after  7:30  p.m. 
July  11)  and  at  most  12  days  (about  8 p.m.  June  30  to  shortly  before  8 p.m. 
July  12).  The  female  probably  spent  the  night  of  June  30  on  the  nest,  laid 
her  fourth  egg  the  following  morning,  and  continued  her  incubation  until  the 
hatching.  Early  on  the  morning  of  July  13  we  found  four  young  birds  in  the  nest, 
but  one  was  dead  under  the  other  three.  We  removed  the  dead  bird. 


Female  Wilson’s  Warbler  on  nest.  Photographed  in  Hancock  County,  Maine,  on  July  13, 
1950,  by  Hal  H.  Harrison. 


We  sjtent  eight  hours  that  day  taking  })hotographs  from  a blind  erected  ten 
feet  from  the  nest.  The  weather  was  e.xtremely  hot  and  the  female  brooded 
much  of  the  time.  Occasionally  the  male  went  to  the  nest;  but  usually  when 
he  aj)j)roached  with  food  the  female  left  the  nest  and  went  to  meet  him,  took 
the  food  from  him,  and  fed  the  young  herself.  Whenever  she  left  the  nest  for 
several  minutes  she  brought  food  on  her  return.  Both  parent  birds  occasionally 
lluttered  their  wings  rapidly  as  if  the  camera,  blind  or  photographer  had 
roused  their  susj)icion.  4'he  female  seemed  to  be  much  more  wary  than  her 
mate. 


Hal  H, 
Harrison 
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Our  next  visit  to  the  nest  was  on  July  18,  when  the  young  were  six  days  old. 
They  were  covered  with  quills  which  appeared  to  be  ready  to  break.  We  noted 
that  the  male  parent  was  no  longer  singing.  Both  parent  birds  were  silent  as 
they  went  about  the  task  of  bringing  food  to  the  young. 

On  July  19,  when  the  young  birds  were  seven  days  old,  they  seemed  to  be 
well  feathered.  They  crouched  low  in  the  nest.  When  we  disturbed  them  in 
attempting  to  take  pictures  one  of  them  scrambled  rapidly  off.  Though  ap- 
parently unable  to  fly  it  was  strong  on  its  legs.  The  other  two  young  birds 
remained  in  the  nest. 

On  the  afternoon  of  July  20  the  two  young  (now  eight  days  old)  were  still 
in  the  nest.  The  parent  birds  chipped  loudly  in  protest  as  we  approached  and 
attempted  further  photography,  and  all  at  once  the  young  bolted.  Keeping  to 
the  ground,  and  apparently  unable  to  fly,  they  made  off  through  the  under- 
growth. Had  we  not  disturbed  them  they  certainly  would  have  remained 
longer — but  how  much  longer  no  one  can  say.  They  were  fairly  well  feathered, 
but  not  yet  fully  fledged. 
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in  New  York  City.  He  received  an  A.B.  from 
Columbia  in  1912;  an  .\.M.  from  Cornell  in 
1915;  was  Research  Curator  in  Zoology  at 
the  Museum  of  Comparative  Zoology  at 
Harvard  from  1928  to  1948;  and  has  served 
that  institution  since  as  Research  Ornitholo- 
gist and  Editor.  His  ‘life  list’  is  very  large — 
about  950  species  for  North  America,  2500 
for  the  world.  He  has  made  sixteen  trips  to 
Europe,  four  to  Newfoundland-Labrador, 
several  to  Central  America  and  the  West 
Indies.  He  is  esj)ecially  interested  in  the 
origin,  distribution  and  taxonomy  of  Middle 
American  birds.  He  is  one  of  the  authors  of 
“Distributional  Check-list  of  the  Birds  of 
Mexico,”  now  in  press.  He  is  Chairman  of 
the  Board  of  Directors  of  the  National 
.Vudubon  Society  and  a Vice-President  of 
the  .\merican  Ornithologists’  Union.  His 
book  “Modern  Bird  Study”  is  well  known 
to  members  of  our  Club.  His  “Distribution 
and  Origin  of  the  Birds  of  Mexico”  will  be 
reviewed  in  the  next  issue  of  The  Wilson 
Bulletin. 


FOOD  HABITS  OF  THE  BARRED  DOVE  IN  HAWAII 


BY  CHARLES  W.  SCHWARTZ  AND  ELIZABETH  REEDER  SCHWARTZ^ 

OF  THE  nearly  one  hundred  avian  species  introduced  into  the  Hawaiian 
Islands  since  their  discovery  by  the  English  explorer  Cook  in  1778,  few 
have  become  established.  Even  fewer  have  increased  as  prolifically  as  has  the 
Barred  Dove  (Geopelia  s.  striata),  a native  of  Malaya.  The  successful  establish- 
ment and  increase  of  this  species  is  doubtless  related  to  its  ability  to  breed  the 
year  around  in  the  equable  coastal  climate  (Schwartz  and  Schwartz,  1950)  and 
to  feed  upon  a wide  variety  of  plant  foods. 

The  Barred  Dove  probably  was  first  introduced  into  Hawaii  in  1922  when  a 
shipment  of  doves  from  Australia  was  liberated  on  the  islands  of  Oahu,  Kauai, 
Maui,  Lanai,  and  probably  Molokai  (Caum,  1933;  Munro,  1944;  D.  Fleming, 
in  conversation).  The  original  planting  on  Lanai  did  not  succeed.  The  bird 
became  established  there  some  time  after  1929,  reaching  the  island  unaided, 
probably  from  10-mile  distant  Maui  (Munro,  1944).  Barred  Doves  have  been 
seen  flying  to  and  from  Kauai  and  Niihau  and  volunteer  flight  between  these 
islands,  a distance  of  18  miles,  is  responsible  for  establishment  of  the  species 
on  Niihau  where  it  is  very  abundant  (L.  Robinson,  in  conversation;  Fisher, 
1951).  The  Barred  Dove’s  occurrence  on  the  island  of  Hawaii  dates  from  ap- 
proximately 1935,  but  whether  or  not  it  arrived  with  human  assistance  is  not 
known.  On  this  island  the  bird  inhabits  only  the  leeward  coast,  at  the  closest 
point  29  miles  distant  from  Maui,  but  its  range  and  population  here  are  still 
increasing. 

The  Barred  Dove  now  inhabits  all  the  major  islands,  ranging  from  sea-level 
to  4000  feet  elevation  (the  highest  elevation  in  the  group  being  13,784  feet). 
The  total  area  occupied  is  approximately  1475  square  miles.  Throughout  this 
habitat  the  mean  annual  temperature  ranges  from  75°F.  at  sea-level  to  60°F. 
at  4000  feet,  with  a monthly  fluctuation  in  mean  of  less  than  8°F.  Rainfall 
varies  from  about  10  to  160  inches  annually.  The  bird  inhabits  nearly  all  types 
of  land  including  urban  and  homestead  areas,  pineapple  and  sugar  cane  planta- 
tions, truck  gardens,  pasture  lands,  and  waste  areas  exclusive  of  barren  lava. 

^ This  study  was  made  from  February,  1946,  through  July,  1947,  in  connection  with  a 
survey  of  game  birds  in  the  Hawaiian  Islands,  Project  1-R  of  the  Federal  .\id-\Vildlife  Pro- 
gram of  the  Board  of  Commissioners  of  Agriculture  and  Forestry  of  the  Territory  of  Hawaii 
(Schwartz  and  Schwartz,  1949).  We  are  grateful  to  E.  Y.  Hosaka  of  the  University  of  Hawaii 
Agricultural  Experiment  Station  and  B.  P.  Bishop  Museum,  G.  O.  Fagerlund,  formerly  with 
the  Hawaii  National  Park,  and  H.  St.  John  of  the  University  of  Hawaii,  for  identification 
of  certain  plants;  and  to  Ernst  Mayr,  of  the  American  Museum  of  Natural  History,  for 
subspecific  identification  of  the  dove  specimens  collected. 

149 


150 


THE  W ILSON  BULLETIN 


Sept.  1951 
Vol.  6.3,  No.  3 


Adult  Barred  Dove  {Geopelia  slriala).  Photographed  at  Lihue  on  Kauai  of  the  Hawaiian 
Group,  in  Octol)er,  1946,  by  Charles  and  Elizabeth  Schwartz. 


It  seldom  uses  the  heavily-forested  sections  in  which  the  rainfall  is  extremely 
high  (up  to  450  inches  annually),  visiting  only  the  margins  where  clearing  and 
road  maintenance  support  and  encourage  desirable  food  plants.  i 

The  bird  is  most  abundant  from  sea-level  to  about  2000  feet  elevation  along 
the  coast.  Throughout  this  favored  habitat  the  mean  annual  temperature  is  ‘ 
between  75°  and  70°E.,  and  rainfall  between  10  and  40  inches  annually.  Den-  ; 
sities  up  to  800  birds  per  square  mile,  even  higher  in  certain  localities,  exist  i 
where  there  is  a combination  of  attractive  roosting  cover,  water,  and  an  abun-  j 
dance  of  food  of  the  xero])hilous  type.  Roosting  cover  is  furnished  by  dense  | 
algaroba  {Prosopis  chilensis)  and  koa  haole  {Leucaemi  glaiica).  Water  is  avail-  j 
able  in  seeps  and  cattle  watering-troughs.  4'emperatures  lower  than  60°F.  and  ; 
rainfall  higher  than  160  inches  annually  probably  limit  distribution.  W here  | 
temperatures  are  lower  the  {^referred  food  plants  do  not  tlourish,  and  where  ! 
rainfall  is  heavier  the  eggs  or  young  may  be  adversely  affected  or  the  cover  I 
becomes  so  dense  as  to  be  unattractive  for  nesting.  I 

Early  in  the  morning,  shortly  after  the  doves  leave  their  roosting  places,  j 
they  start  feeding  casually  in  the  vicinity.  They  may  S])end  considerable  time  j 
dusting  and  sunning  and  males  may  indulge  in  courtship  displays  and  songs,  j 
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The  birds  usually  feed  in  pairs  or  family  groups — i.e.,  two  adults  and  two  re- 
cently fledged  young.  Although  hundreds  of  birds  may  gather  at  common 
feeding,  watering,  or  idling  places,  they  do  not  form  definite  flocks  or  age-groups. 
Our  collecting  failed  to  indicate  any  segregation  of  the  sexes. 

Where  food  and  water  are  available  near  roosting  })laces,  no  extensive  daily 
flights  are  necessary;  but  where  attractive  feeding  areas  (e.g.,  the  pineapple 
fields  on  Lanai)  are  far  removed  from  the  roosting  places,  flights  up  to  three 
and  even  five  miles  may  be  taken  late  in  the  morning.  The  daily  j)eriod  of 
greatest  feeding  activity  is  in  the  afternoon  (Figure  1).  Ninety  birds  taken  after 
3 p.m.  had  well  filled  crops  (average  crop  content:  3.4  cc.;  one  very  full  crop 
contained  15.0  cc.).  Wherever  a considerable  flight  to  a good  feeding  ground  is 
necessary,  there  is  an  evening  flight  also — back  to  the  roosting  place. 

NUMBER  OF  CROPS 


M 

HOURS  OF  COLLECTION 

Fig.  1.  Variation  in  volume  throughout  the  day  in  Barred  Dove  crop  contents. 


In  the  Hawaiian  Islands  the  Barred  Dove  and  another  introduced  species, 
the  Lace-necked  Dove  {Sireptopelia  c.  chiuensis),  often  feed  in  the  same  fields, 
but  they  usually  do  so  during  different  stages  of  cultivation  or  plant  succession. 
In  general,  the  Barred  Dove  feeds  on  small  seeds,  while  the  Lace-necked  Dove 
takes  larger  seeds  and  fruits.  There  is  no  competition  between  them  for  food. 
Only  three  plants  were  shown  by  our  studies  to  be  ]>resent  in  the  alimentary 
tracts  of  the  two  dove  species  in  quantities  of  more  than  one  percent  by  volume, 
and  these  plants,  Wallheria  americaua,  Lanlana  Camara,  and  Sida  sp.,  are 
plentiful  throughout  the  ranges  of  both  birds  (Schwartz  and  Schwartz,  1951). 

Since  the  Barred  Dove  subsists  mainly  on  foods  ])roviding  little  moisture, 
surface  water  is  a necessity.  We  have  observed  the  doves  drinking  at  rain- 
water puddles,  cattle  watering  troughs,  brackish  and  fresh-water  pools  or 
seeps,  irrigation  ditches,  and  reservoirs. 
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TABLE  1 

Foods  of  the  Barred  Dove  in  Hawaii 


Species 


Percent  of 
crop  volume 


Number  of 
occurrences 
in  165  crops 


Plants  (seeds  unless  otherwise  indicated) 

Amaranthiis  hybridus,  spleen  amaranth 

Selaria  verticillala,  bristly  foxtail 

Paspalum  Urvillei,  vasey  grass 

Portulaca  cyanosperma,  small  pigweed;  seed, 

pod 

Waltheria  americana,  uhaloa 

Eleusine  indica,  wire  grass 

Lantana  Camara,  Lantana;  seed,  fruit 

Selaria  genicidata,  yellow  foxtail 

Echinochloa  colonum,  jungle  rice  grass 

Digilaria  horizontalis,  kukaipuaa 

Sida  rhombifolia,  ilima 

Setaria  glauca,  yellow  foxtail 

Sida  sp.,  ilima 

Richardia  brasiliensis,  Richardsonia 

A triplex  semibaccata,  Australian  salt  bush.  . . . 

Euphorbia  hypericifolia,  graceful  spurge 

Unidentified  seeds  and  debris 

Sida  cordifolia,  ilima* 

Sida  fallax,  ilima* 

Digitaria  sanguinalis,  large  crab  grass 

Portulaca  oleracea,  pigweed 

Euphorbia  hirta,  garden  spurge 

Cynodon  Dactylon,  Bermuda  grass 

Emilia  sonchifolia,  red  pualele 

Panicum  maximum,  guinea  grass 

Cuphea  carthagenensis,  tarweed 

Ilordeum  vulgare,  barley 

Siegesbeckia  orientalis,  small  yellow  crown 

beard 

Tephrosia  purpurea,  ahuhu 

Amaranthus  spinosus,  spiny  amaranth 

Carica  papaya,  papaya 

Casuarina  sp.,  ironwood 

Scirpus  sp 

Chenopodium  sp 

Grevillea  robusta,  silk  oak 

Solanum  nodiflorum,  popolo 

Abutilon  molle,  mao 

Ananas  comosus,  pineaj>ple;  root 

Bidens  pilosa,  pilijiili 

Centaurea  melitensis,  Maltese  thistle 

Chloris  inflata,  swollen  finger  grass 


96.7 

15.9 

57 

11.7 

56 

9.7 

10 

8.9 

33 

7.4 

42 

7.0 

19 

5.4 

6 

3.4 

13 

3.3 

4 

2.6 

9 

2.6 

8 

2.2 

3 

1.9 

14 

1.8 

5 

1.5 

13 

1.5 

8 

1.2 

13 

1.1 

6 

1.1 

5 

0.9 

25 

0.7 

27 

0.6 

13 

0.6 

12 

0.6 

7 

0.5 

1 

0.5 

1 

0.5 

10 

0.5 

9 

0.2 

9 

0.2 

1 

0.2 

6 

0.2 

2 

0.1 

2 

0.1 

1 

0.1 

5 

T 

3 

T 

1 

T 

2 

T 

3 

T 

3 

Number  of 
occurrences 
in  136  gizzards 


48 

33 

8 

15 

58 

2 

12 

6 

6 

8 

5 
3 

6 

3 

5 

6 
2 

8 

2 

8 

9 

10 

0 

2 

1 

0 

2 

11 

2 

0 

4 
2 
2 
0 
2 

5 
0 
0 
0 
0 
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TABLE  1 — Continued 


Species 

Percent  of 
crop  volume 

Number  of 
occurrences 
in  165  crops 

Number  of 
occurrences 
in  136  gizzards 

Plants  (continued) 

Dodonaea  viscosa,  aalii 

T ' 

4 

17 

Echinochloa  crusgalli  var.  crus-pavonis,  barn- 

yard  grass 

T 

5 

0 

Eclipta  prostrata 

T : 

1 i 

1 

Heliotropium  curassavicum,  hinahina 

T 

1 1 

1 

Lepidium  auricidatum,  pepper  plant. 

T 

1 

1 

Malva  parviflora,  little  mallow 

T : 

3 

2 

M alvastruni  coromandelianum,  false  mallow.  . . . 

T ! 

2 ! 

5 

M omordica  Balsamina,  balsam  apple 

T 

1 

0 

Nicandra  Physalodes,  apple  of  Peru 

T 

1 , 

0 

Oryza  sativa,  rice 

T 

1 

0 

Oxalis  corniculata,  sweet  sour,  sorrel 

T 

1 

0 

Paspalum  conjugatum,  Hi\o  grass 

T 

1 

1 

Passiflora  sp 

T 

2 ! 

2 

Phaseolus  lathvr aides,  wild  pea  bean 

T 

3 

0 

Polygonum  sp 

T 

1 

1 

Prosopis  chilensis,  algaroba,  kiawe;  seed,  leaf. 

pod 

T 

1 

1 • 1 

^ porobolus  indicus 

T 

3 1 

0 

Tricholaena  repens,  Natal  redtop 

T 

3 

1 

Verbena  litoralis.  Verbena 

T 

7 

6 

Animals 

3.3  \ 

1 

Carpophilus  humeralis,  yellow-shouldered  sour- 

ing beetle;  adult 

2.7 

5 

4 

Muscoidea,  fly;  larva 

0.4 

1 

0 

Carpophilus  hemipterus,  dried  fruit  beetle; 

adult 

0.2 

6 

3 

Bruchus  amicus,  bean  weevil;  adult 

T 

1 

0 

Bruchus  prosopis,  bean  weevil;  adult 

T 

1 

0 

Coleoptera,  beetle;  larva 

T 

1 

0 

Conoderus  exsul,  wireworm;  larva 

T 

3 

0 

Insecta  (unidentified),  insect;  pupa 

T 

1 

0 

Megacerus  alternatus,  pea  weevil;  adult 

T 

1 

1 

Oxidus  gracilis,  thousand-legged  worm;  adult.  . . 

T 

1 

0 

Vespoidea,  wasp;  adult 

T 

1 1 

0 

* The  seeds  of  these  species  are  practically  indistinguishable,  hence  they  are  combined 
herein. 


The  Barred  Dove’s  food  in  Hawaii  is  96.7  percent  vegetable  and  3.3  percent 
animal.  Fifty-nine  species  of  plants  and  11  species  of  animals  are  represented 
(Table  1).  The  vegetable  matter  is  almost  wholly  small  seeds  from  rapidly- 
maturing  herbaceous  annuals  and  grasses  which  thrive  under  disturbed  soil 
conditions.  Most  of  these  grow  in  open  fields  or  along  roadsides  and  are  soon 
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replaced  by  the  heavier  growth  of  later  annuals  or  cultivated  species.  Climatic 
conditions  intluence  the  distribution  both  of  these  preferred  foods  and  of  the 
doves  themselves. 

The  following  detailed  report  on  the  Barred  Dove’s  food  is  based  upon  an 
analysis  of  the  contents  of  165  crops  (and  gizzards  of  L36  of  the  same  birds) 
as  well  as  upon  extensive  field  observations.  We  carried  out  all  field  work, 
analyses,  and  computations  ourselves.  The  contents  of  crops  were  dried,  identi- 
fied, sejiarated,  and  measured  in  cubic  centimeters;  frequency  of  occurrence 
was  recorded;  and  the  aggregate  volume  was  ascertained.  Gizzard  contents 
were  identified  and  recorded  for  occurrence  only.  We  discuss  the  foods  on  an 
annual  basis  because  no  great  seasonal  difference  occurs  in  the  food  supply  of 
doves  in  Hawaii,  although  there  may  be  periods,  especially  following  rains  in 
the  drier  regions,  when  certain  plant  species  produce  seeds  more  abundantly. 
Sj^ecimens  for  this  study  were  collected  on  all  the  major  islands  occupied  by  the 
species  except  Niihau,  and  from  all  months  of  the  year  except  July. 

The  eight  most  important  foods  on  the  basis  of  volume  and  frequency  of 
occurrence  in  crops  (more  than  6 percent  or  more  than  15  occurrences)  we 
wish  to  discuss  in  particular.  Other  foods,  while  occurring  in  small  amounts 
and  few  crops,  are  doubtless  valuable  as  they  contribute  to  variety  in  the  diet 
and  furnish  essential  nutrients.  Only  small  amounts  of  fruit  {Lantana  Camara), 
root  {Ananas  comosus),  seed  pods  {Portulaca  cyanosperma  Prosopis  chi- 
lensis),  and  leaves  {P.  chilensis)  are  eaten.  Animal  foods  are  relatively  unim-  ^ 
portant:  almost  the  entire  measurable  volume  consists  of  two  species  of  Carpo- 
philus  beetles.  When  old  pineapple  fields  are  plowed  under,  these  beetles, 
which  commonly  infest  pineapple,  are  exposed  and  the  doves  gather  in  large 
numbers  to  feed  upon  them.  None  of  the  insects  eaten  by  the  dove  are  known 
to  be  hosts  of  internal  helminth  parasites  common  to  other  game  birds  in  j 
Hawaii.  This  probably  ex])lains  the  absence  of  such  parasites  in  the  dove 
specimens  we  examined. 


Tmport.axt  B.arred  Dove  Foods 


Amaranthus  hyhridiis,  spleen  amaranth,  is  the  most  common  food.  The  seeds  of  this  exotic 
sj)ecies,  a native  of  tropical  America,  formed  15  percent  of  the  diet  and  were  present  in  57 
(34  percent)  croj)s  and  48  (35  j)ercent)  gizzards.  The  plant  grows  commonly  in  the  margins 
of  cultivated  areas,  in  fallow  fields,  and  along  roadsides  below  2500  feet  elevation,  producing 
an  abundance  of  seed  all  vear. 


Setaria  verticillala,  bristly  foxtail,  an  exotic  grass  from  Europe  and  Asia,  formed  11  i:>er- 
cent  of  the  food.  Its  seeds  were  j)resent  in  56  (33  percent)  crops  and  33  (24  percent)  gizzards. 
It  grows  commonly  below  2500  feet  elevation  and  is  important  because  of  its  widespread 
distribution.  It  {produces  seed  the  year  around  (to  a lesser  extent  in  winter).  The  birds  usually 
strip  the  seed-heads  in  feeding.  Where  this  grass  grows  in  abundance  the  doves  may  gorge 
themselves  exclusively  on  its  seeds  during  given  feeding  periods. 

Pdspalum  Urvillei,  vasey  grass,  an  exotic  from  South  America,  formed  9 perceiit  by  volume 
of  the  dove’s  food.  Seeds  were  present  in  10  (6  percent)  crops  and  8 (5  percent)  gizzards. 
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Although  the  plant  grows  up  to  4000  feet  elevation,  it  is  abundant  only  locally  in  pastures 
and  along  roadways  and  trails.  Here  the  doves  feed  heavily  upon  it.  The  seed  crop  is  pro- 
duced mostly  during  spring,  summer,  and  fall.  Along  forest  roadways  the  marginal  growth 
of  this  grass  is  largely  responsible  for  the  dove’s  presence.  The  bird  lingers  in  such  forested 
areas  only  as  long  as  seeds  are  produced. 

Portulaca  cyanosperma,  an  endemic  small  pigweed,  formed  8 percent  of  the  dove’s  food. 
VVe  found  it  in  33  (20  percent)  crops  and  15  (11  percent)  gizzards.  The  plant  is  common 
only  below  200  feet  elevation  on  the  island  of  Kauai  but  since  its  seeds  were  eaten  by  a large 
percentage  of  birds  collected  there,  its  importance  cannot  be  overlooked.  It  is  frequently 
associated  with  algaroba  {Prosopis  chilensis)  and  provides  a ready  source  of  food  for  birds 
using  these  trees  for  roosting  and  nesting.  It  produces  seed  all  year  but  chiefly  during  fall, 
winter,  and  spring.  Both  the  seeds  and  pods  are  eaten,  the  tiny  seeds  being  ingested  with 
the  pods. 

Waltheria  americana,  an  exotic  from  tropical  America,  constituted  7 percent  of  the  dove’s 
food.  Its  seeds  were  found  in  42  (25  percent)  crops  and  58  (42  percent)  gizzards.  Commonly 
known  as  uhaloa,  this  species  of  the  Sterculiaceae  is  widespread  up  to  4000  feet  elevation  and 
has  an  abundant  seed  production  throughout  the  year. 

Eleusine  indica,  or  wire  grass,  an  exotic  from  the  tropics  of  the  Old  World,  grows  below 
2500  feet  elevation  in  shallower,  poorer  soils.  Its  distribution  is  spotty,  and  the  doves  concen- 
trate upon  it  when  it  is  in  seed.  Its  seeds,  which  formed  7 percent  of  the  Barred  Dove’s  diet, 
were  present  in  19  (11  percent)  of  the  crops  and  2 (1  percent)  of  the  gizzards  examined.  The 
low  incidence  of  occurrence  in  gizzards  is  probably  more  apparent  than  real.  We  did  not 
even  open  the  gizzards  of  many  doves  whose  crops  were  filled  with  wire  grass  seeds. 

Portulaca  oleracea,  an  exotic  pigweed  from  Europe,  formed  less  than  one  percent  of  the 
total  food,  but  because  we  found  it  in  25  (15  percent)  crops  and  8 (5  percent)  gizzards,  we 
consider  it  an  important  food.  The  seeds  are  extremely  small  and  thousands  of  them  must 
be  consumed  before  they  become  an  appreciable  item.  The  plant  grows  commonly  below  2500 
feet  elevation  in  disturbed  soil,  especially  in  young  sugar  cane  and  pineapple  plantations  and 
other  cultivated  areas. 

Euphorbia  liirta,  or  garden  spurge,  is  an  exotic  from  tropical  America.  Its  tiny  seeds  con- 
tributed less  than  one  percent  to  the  total  food  volume  but  were  present  in  large  numbers  in 
27  (16  percent)  crops  and  9 (6  percent)  gizzards.  It  abounds  in  Barred  Dove  range  up  to  2500 
feet  elevation  along  roadsides  and  in  fields  in  early  stages  of  cultivation.  It  produces  seeds 
the  year  around,  but  its  value  to  the  doves  varies  with  the  stage  of  cultivation  of  the  different 
plantations. 

Grit  recovered  from  crops  and  gizzards  consisted  of  rounded  or  angular  pieces  of  olivine, 
basalt,  quartz,  dried  earth,  feldspar,  coral,  and  glass.  The  pieces  ranged  from  0.5  to  4.0  mm. 
in  diameter,  those  between  one  and  two  mm.  in  diameter  being  most  common.  Only  12  crops 
contained  grit  (average  grit  content:  0.2  cc.).  Of  the  136  gizzards  examined,  60  contained  grit 
(average  grit  content:  0.2  cc.),  60  contained  only  a trace,  and  16  were  without  grit. 

In  the  Philippine  Islands  the  Barred  Dove  eats  some  rice.  Manuel  (1934)  obtained  the 
“stomachs”  of  305  Luzon  birds,  finding  the  contents  to  be  70  percent  weed-seed  and  30  percent 
rice.  In  Luzon  the  dove’s  food  habits  are  considered  of  neutral  imj^ortance  since  the  bird  eats 
rice  from  the  stubble  after  the  harvest.  Rice  is  not  grown  extensively  in  the  Hawaiian  Islands 
and  no  depredations  by  Barred  Doves  in  the  rice  fields  were  reported  to  us,  though  com- 
plaints against  the  rice  bird  {Munia  punctulata  topela)  were  frequent  and  numerous.  While 
the  parts  and  types  of  i)lants  used  as  food  by  Geopelia  striata  are  similar  in  these  widely  sepa- 
rated island-groups,  only  two  species — Paspalum  conjugaturn  and  Portulaca  oleracea — were 
found  in  the  alimentary  tracts  of  both  Hawaiian  and  Philipi)ine  doves  examined. 

Only  one  bird  of  the  305  examined  in  connection  with  the  Philijjpine  study  had  eaten  any 
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animal  matter.  This  individual  had  eaten  170  dii)terous  pupae.  In  our  Hawaiian  study  we 
recorded  a low  percentage  of  dipterous  larvae,  and  animal  matter  in  general  formed  a very 
small  i>art  of  the  total  food. 


SUMM.ARY 

d'he  food  of  the  Barred  Dove  in  the  Hawaiian  Islands  is  almost  wholly  vege- 
table. Analysis  of  the  food  contents  of  165  crops  and  136  gizzards  (from  the 
same  birds):  96.7  percent  ])lant  matter  (f)rincipally  small  seeds);  3.3  percent 
animal  matter  (almost  wholly  beetles  of  the  genus  Carpophilus).  Seeds  most 
commonly  eaten  are  from  rapidly  maturing  herbaceous  annuals  and  grasses 
which  thrive  in  disturbed  soil.  Some  grit  is  ingested — average  amount  in  12 
crops  and  60  gizzards:  0.2  cc. 

The  dove  feeds  most  actively  in  the  afternoon.  Birds  may  feed  and  roost  in 
the  same  locality  if  conditions  are  suitable,  but  where  good  feeding  areas  are 
far  removed  from  favored  roosting  places  daily  flights  of  from  three  to  five 
miles  may  be  taken.  Since  the  dove  obtains  little  moisture  from  its  food  it 
must  drink : surface  water  is  therefore  an  important  range-requirement. 
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THE  FRONTAL  SHIELD  OF  THE  AMERICAN  COOT 


BY  GORDON  W.  GULLION 

DURINCi  the  fall  of  1949,  in  connection  with  a study  of  the  breeding 
behavior  of  the  American  Coot  {Fulica  americana),  several  coots  were 
trapped  at  Lake  Merritt,  in  down-town  Oakland,  California.  These  birds  were 
held  captive  on  the  University  of  California  campus  at  Berkeley  or,  after  various 
experiments,  released  on  nearby  lakes.  The  finding  of  swollen  frontal  shields 
on  a large  proportion  of  these  coots  in  the  fall  led  to  a series  of  observations 
and  experiments  on  the  shield. 


Structure 

The  frontal  shield  of  the  American  Coot  (and  other  coots  of  the  genus 
Fulica)  is  a fleshy  protuberance  extending  dorsocaudad  onto  the  forehead  from 
the  upper  mandible.  Ridgway  and  Friedmann  (1941:  41)  say  that  “the  rhino- 
theca  or  covering  of  the  maxilla  [is]  continued  upon  the  forehead,  where  it 
widens  into  a more  or  less  gibbous  or  expanded  plate  or  frontal  shield.  . . 
Speaking  of  breeding  American  Coots,  these  authors  say  (p.  213)  that  the 
“frontal  shield  [is]  larger  than  in  winter  birds,  dark  reddish  brown  or  chest- 
nut. . . .”  According  to  Coues  (1903:  862),  the  shield  “is  said  to  swell  in  the 
breeding  season  after  a shrunken  winter  state.” 

Callus. — The  reddish  portion  of  the  shield  (Fig.  IB)  cannot  truly  be  called 
the  shield  since  it  is  not  continuous  structurally  with  the  covering  of  the 
maxilla  (see  Ridgway  and  Friedmann,  loc.  cit.).  It  is  not,  therefore,  comparable 
with  the  shields  as  defined  for  other  Fulicinae  (except  perhaps  Fulica  ardesiaca, 
the  Slate-colored  Coot)  and  for  the  several  genera  of  gallinules,  reed-hens  and 
water-hens.  The  reddish  ])ortion,  or  callus^  is  horny  or  corneous  in  texture  and 
is  distinctly  an  accessory  to  the  shield  proper,  the  latter  being  white  and 
continuous  with  the  rhinotheca  of  the  maxilla  in  the  American  Coot. 

Histology. — Frontal  shields  of  eight  coots  were  imbedded  in  celloidin.  Trans- 
verse and  longitudinal  sections  were  made  and  the  details  that  follow  represent 
a composite  picture  derived  from  the  study  of  these  sections.  The  histological 
nomenclature  follows  Maximow  and  Bloom  (1942). 

The  callus  is  a pigmented,  keratinized  layer,  a stratum  corneum,  derived  from 
the  underlying  epithelial  elements.  It  is  about  0.05  mm.  thick.  There  is  a 
sharp  demarcation,  both  in  color  and  structure,  between  the  callus  and  the 
underlying  cellular  elements. 

The  cellular  Malpighian  layer  underlying  the  callus  is  continuous  with  that 
covering  the  maxilla  and  comprises  the  true  rhinotheca.  It  is  of  normal  epider- 
mal construction,  resembling  calloused  portions  of  human  skin  (cf.  Maximow 
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and  Bloom,  1912:  337)  and  ranges  from  0.085  to  0.141  mm.  in  thickness.  The 
cells  of  the  Malpighian  layer,  all  of  which  are  nucleated,  are  flat  toward  the 
surface  but  become  more  polyhedral  towards  the  middle  of  the  layer.  These 
cells  are  connected  to  one  another  by  distinct  intercellular  bridges.  The  inner- 
most cells,  which  are  densely  packed,  narrow,  and  columnar,  are  consistently 
and  conspicuously  vacuolated  beneath  the  callus,  but  not  vacuolated  where 
the  callus  is  not  overlying.  Dermal  papillae  containing  both  blood  vessels  and 
nerve  fibers  penetrate  the  germinal  layer  at  regular  intervals  (about  0.05  mm. 
apart). 

The  dermis  or  corium  is  composed  of  very  thick  and  dense  connective  tissue 
fibers  and  is,  apparently,  elastic  in  nature  (hence  accounting  for  the  yellowish 
cast  apparent  in  coot  shields).  Between  these  heavy  fibers  are  masses  of  cells 
which  serve  to  enlarge  or  flatten  the  shield.  Data  not  presented  here  indicate 
that  these  may  be  chondrocytes.  Towards  the  posterior  end  of  the  shield,  the 
dermis  is  penetrated  by  bundles  of  smooth  muscle  and  anteriorly  the  dense 
connective  tissue  is  without  the  cellular  aggregations  responsible  for  variation 
in  size. 

Under  the  dermis  is  a layer  of  fine  but  dense  connective  tissue  fibers,  the 
periosteum,  which  is  attached  to  and  closely  envelops  the  maxilla. 

Size.— The  shield  (plus  callus)  varies  in  size,  depending  upon  the  physio- 
logical state  of  the  bird.  The  swelling  of  the  shield  is  the  result  of  extensive 
vacuolation  of  the  masses  of  cells  between  the  heavy  fibers  of  the  dermis.  The 
vacuolation  commences  close  to  the  periosteum  and  progresses  peripherally 
until  distended  cells  immediately  underlie  the  Malpighian  layer. 

The  shield  increases  not  only  in  thickness  but  also  in  length  and  breadth 
(Figs.  1C  and  ID).  Fresh  growth  of  the  callus  is  evidenced  by  growth  posteriorly 
and  laterally  (Fig.  IB).  The  flat  shield  of  non-breeding  coots  (Fig.  lA)  is  about 
2.1  mm.  thick,  4 to  8 mm.  wide,  and  4 to  10  mm.  long.  In  breeding  coots  the 
swollen  shield  and  callus  (Fig.  IE)  may  be  over  3.6  mm.  thick,  as  much  as  14 
mm.  wide,  and  up  to  17  mm.  long. 


Development 


Observations  in  the  field  and  on  the  flock  of  captive  birds  have  revealed 
certain  basic  facts  about  the  development  of  the  frontal  shield  in  adult  coots. 

First,  enlargement  of  the  shield  is  closely  associated  with  breeding  activity. 
All  breeding  birds  have  a large  shield,  and  furthermore,  single,  non-resident 
birds  show  a marked  increase  in  shield-size  on  the  wintering  grounds  in  the  one, 
or  two  weeks  prior  to  departure  for  their  breeding  grounds. 

Second,  birds  permanently  paired  and  defending  territory  throughout  the'’ 
year,  whether  resident  or  migrant,  retain  the  enlarged  shield  as  long  as  they 
remain  ])aired  and  on  territory.  (For  a more  complete  discussion  of  coot  ter- 
ritorial behavior,  see  Gullion,  1950:  41-72). 
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Fig.  1.  Phol()graj)hs  of  shield  conditions  in  the  American  Cool.  A.  A flat  shield,  9 T97; 
F.  New  callus  growth  as  it  appeared  10  days  after  a testosterone  imi)lant,  9 79;  the  shiny 
l>ortion  laterally  and  posteriorly  represents  the  new  growth;  C.  cf652  on  the  day  of  a testos- 
terone implant,  possessing  a semi-swollen  shield;  D.  cf652  16  days  after  C was  taken,  and 
7 days  after  attaining  its  full  shield-growth;  E.  A naturally  developed  swollen  shield  on  a 
dominant  coot  (cf  1'94)  at  the  peak  of  breeding  activity;  F".  The  same  bird  as  E showing  the 
linal  subsidence  of  the  shield  about  2 months  following  the  failure  to  establish  territory  and 
to  breed. 
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Third,  loss  of  territory  and  the  reduction  of  breeding  activity  result  in  a 
decrease  in  shield-size  and  eventual  regression  to  the  flat  shield  characteristic 
of  immatures  in  mid-winter. 

Xat'.iral  Control. — Perhaps  the  best  illustration  of  shield-growth  is  that  pro- 
vided by  the  data  on  birds  (4cf  cT,  4 9 9 ) held  in  captivity  (Fig.  2B).  Birds 
in  the  fl  it  con  iition  (F,  Fig.  lA)  in  mid-January  progressed  to  the  semi-swollen 
condition  (SS,  Fig.  1C)  by  early  February  and  to  the  final  swollen  condition 
(S,  Figs.  ID  and  IE)  by  early  March.  I considered  a shield  flat  when  it  was 
concave,  semi-swollen  when  it  was  smooth,  and  swollen  when  a convexity  was 
apparent.  By  March  4,  a nest  had  been  constructed  and  territorial  behavior 
had  begun.  One  captive  female  ( 9 TOO)  displayed  frequently  and  the  approach 
of  the  breeding  season  was  generally  apparent.  As  in  wild  populations,  court- 
ship and  territorial  activity  reached  a frenzied  peak  in  early  April,  and  the 
shields  of  the  captive  coots  were  at  their  maximal  size.  Constant  disturbance, 
plus  crowding  and  lack  of  suitable  habitat,  however,  precluded  actual  nesting. 
Breeding  behavior  then  tapered  off  and  was  no  longer  evident  after  about  May 
12.  Subsidence  of  breeding  activity  resulted  in  a decrease  in  shield-size  (Figs. 
IE  and  IF). 

That  shield-growth  precedes  migration  was  indicated  by  observations  in 
Berkeley’s  Aquatic  Park,  a salt-water  impoundment  on  the  Alameda  County 
waterfront.  No  territorial  or  paired  birds  were  present  among  the  100  to  110 
coots  wintering  there  during  1949-1950,  and  all  shields  were  flat.  By  March 
10,  about  one-half  of  the  birds  present  were  showing  marked  shield-enlarge- 
ment and  by  March  24  the  population  had  correspondingly  decreased  by  about 
one-half.  Most  birds  with  swollen  shields  had  departed,  only  three  or  four  birds 
with  swollen  shields  remaining  behind.  Of  the  43  coots  remaining  on  March 
24,  only  four  or  five  had  flat  shields,  the  shields  of  the  others  mostly  being 
semi-swollen  or  a little  further  enlarged.  Sixteen  coots  remained  on  March  29, 
all  with  either  flat  or  slightly  swollen  shields.  Seven  were  present  on  April  12, 
all  with  semi-swollen  shields.  All  had  departed  by  April  21. 

Decrease  in  shield-size  accompanying  loss  of  territory  was  demonstrated  by 
seven  November-trapped  Lake  Merritt  coots,  selected  for  their  swollen  shields, 
and  released  on  Lake  Temescal,  in  the  northeastern  part  of  Oakland,  in  mid- 
December.  By  early  February  not  one  of  the  four  surviving  birds  possessed  a 
swollen  shield,  and  not  one  was  engaged  in  territorial  activity.  On  the  other 
hand,  three  pairs  of  territorial  birds  showed  no  regression  through  the  winter 
and  several  captive  birds  were  beginning  to  show  gradual  swelling  in  winter. 
Furthermore,  migrant,  paired  coots  at  Lake  Merritt,  sporadically  defending 
territories  through  the  winter,  also  had  enlarged  shields  throughout  the  non- 
breeding season.  By  March  26,  the  four  transplanted  birds  were  beginning  to 
show  shield-growth.  By  mid-April,  two  of  the  males  had  fully  enlarged  shields 
and  were  paired  and  on  territory. 
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Subsidence  of  shield-size  following  cessation  of  breeding  activity,  as  described 
above  for  the  captive  flock,  has  not  been  adequately  observed  in  the  field. 

Experimental  Control. — Between  late  January  and  the  first  of  July,  1950,  a 
series  of  sex  hormone  implants  were  made  in  seven  birds  (Scfcf,  4 9 9 ).  The 
hormones,  testosterone  and  estradiol,  were  implanted  subcutaneously  as  pellets 
weighing  about  one  milligram  each.  Figure  2A  gives  the  individual  records  of 
each  experimental  coot. 

Testosterone  implants  in  both  sexes,  with  one  exception,  resulted  in  a rapid 
growth  of  the  frontal  shield  (Figs.  1C  and  ID;  and  birds  cfT96,  cf652,  cf654, 
9 653  in  Fig.  2A).  Maximum  shield-size,  once  attained,  remained  constant  so 
long  as  the  hormone  pellet  was  present,  and  in  one  case  it  persisted  for  at  least 
one  month  after  the  pellet  was  removed.  The  one  exception  to  this  rapid  growth 
was  9 79.  A testosterone  pellet  implanted  immediately  following  the  removal 
of  an  estradiol  pellet  from  this  bird  failed  to  induce  shield-growth.  However, 
another  testosterone  implant,  made  54  days  later,  resulted  in  the  usual  rapid 
growth  (Fig.  IB). 

The  results  of  the  estrogen  implants  were  not  as  spectacular  as  those  of 
testosterone,  nor  were  they  in  any  way  conclusive.  The  failure  of  two  estrogen- 
implanted  females  to  develop  larger  shields  during  the  time  that  most  of  the 
control  birds  were  doing  so,  suggests  an  inhibitor}^  effect.  However,  one  of  these 
birds  (9  77)  began  to  show  some  increase  in  shield-size  about  forty  days  after 
the  implant,  and  a female  ( 9 81)  with  a naturally  swollen  shield,  after  receiving 
an  estradiol  implant,  failed  to  show  any  evidence  of  regression  for  at  least  49 
days  after  the  implant. 

On  the  other  hand,  estradiol  implants  in  two  birds  previously  treated  with 
testosterone  resulted  in  abrupt  decreases  in  shield-size.  The  shield  of  (TT96 
commenced  immediately  to  recede  from  its  maximum  development  at  a sur- 
prising rate  (Fig.  2A).  The  shield  of  9 653  failed  to  respond  for  about  twelve 
days,  then  receded  at  a rate  comparable  with  that  of  the  male. 

Eight  coots  (4cfcfi,  49  9)  being  held  for  other  purposes  under  the  same 
conditions  and  as  part  of  the  same  flock  were  used  as  controls  in  these  experi- 
ments. These  are  the  same  captive  birds  discussed  earlier.  Their  shield-growths 
are  shown  in  Figure  2B. 

Gonad  Activity. — Microscopic  examination  of  testes  revealed  a direct  cor- 
relation between  state  of  gonadal  activity  and  shield-size.  Males  with  enlarged 
shields,  killed  in  mid-winter,  were  found  to  have  an  extensive  proliferation  of 
the  testicular  interstitial  cells.  A great  deal  of  spermial  debris  was  present 
within  the  tubules  of  several  birds.  No  spermatogenesis  was  evident. 

Non-breeding  males  killed  during  the  breeding  season  all  possessed  more  or 
less  enlarged  shields,  but  in  none  was  the  shield  greatly  enlarged.  Correlated 
with  this  was  a general  proliferation  of  the  interstitial  cells  and  a certain  amount 
of  spermatogenesis,  although  not  as  much  as  was  expected  for  that  season. 
Unfortunatelv,  no  breeding  birds  could  be  obtained  for  examination. 
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The  testes  of  males  with  flat  shields  showed  no  proliferation  of  interstitial 
cells  and  no  evidence  of  spermial  debris.  The  tubules  were  filled  with  large  but 
inactive  gonial  cells. 

In  several  females  examined,  no  correlation  could  be  detected  between 
follicle  size  or  general  ovarian  activity  and  the  size  of  the  shield. 

Function  of  the  Shield 

Displays. — Observations  have  shown  that  the  frontal  shield  functions  in 
aggressive  territorial  displays  of  the  American  Coot,  as  discussed  in  detail 
elsewhere  (Gullion,  1950:  13-27).  The  enlarged  shield  is  normally  prominent 
and  birds  engaging  in  anti-social  displays  erect  the  neck  feathers  behind  the 
shield,  forming  a black  background  which  further  emphasizes  the  shield-size. 

Recognition. — It  is  believed  that  paired  birds  are  able  to  recognize  their  mates 
by  the  shape  of  the  callus.  I have  recognized  fifteen  distinct  callus  patterns 
among  the  130  coots  handled  in  the  course  of  this  breeding  behavior  study 
{cf.  Gullion,  1950:  33,  Fig.  12)  and  there  is  so  much  individual  variation  among 
the  general  types  that  no  two  birds  have  identically  the  same  callus-shape. 
In  small  populations  an  observer  can  identify  reliably  any  bird  at  close  range, 
on  the  basis  of  its  callus-shape. 

I have  several  times  observed  that,  during  pitched  battles,  a bird  coming  to 
the  aid  of  its  mate  mistakenly  attacks  its  mate.  The  attack  continues  until  the 
mate  turns  about,  thus  revealing  its  callus.  I also  have  observed  that  paired 
birds,  defending  the  same  territory,  after  being  out  of  one  another’s  sight  for 
a little  while,  will  often  converge  in  a typically  aggressive  display  until  close 
enough  to  recognize  one  another,  apparently  by  callus-shape,  whereupon  the 
aggressive  display  is  replaced  by  a social  courtship  display. 

Dominance. — Birds  with  enlarged  shields  maintain  a dominance  over  coots 
without  them,  even  though  direct  aggressive  activity  may  be  negligible.  Since 
enlarged  shields  indicate  either  active  or  impending  territorialism,  birds  lacking 
the  swollen  shields  usually  give  wide  berth  to  those  with  swollen  shields,  even 
though  the  latter  may  not  be  engaged  in  any  display. 

In  connection  with  the  hormone  experiments  discussed  above,  it  was  found 
that  both  males  and  females  climbed  from  a low  rank  in  the  peck-order  to 
dominance  over  their  respective  sexes  at  the  same  rate  as  their  shields  increased 
following  a testosterone  implant,  thus  agreeing  with  Allee’s  (1942:  160)  con- 
clusions on  the  effect  of  testosterone  on  dominance  in  birds.  Furthermore,  it 
was  found  that  birds  with  artificially  enlarged  shields,  when  released  in  a wild 
population,  obtained  a distinct  but  momentary  dominance  over  fiat-shielded 
resident  coots.  However,  these  birds  were  unable  to  hold  their  dominant  posi- 
tion. This  is  illustrated  by  the  following  experiment. 

Two  dominant  males  with  testosterone  implants  and  enlarged  shields  (cf  652, 
cf654)  were  released  in  territorial  areas  at  Lake  Temescal.  Despite  their  ag- 
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j^ressiveness  and  dominance  in  the  captive  dock,  they  were  at  the  mercy  of  the 
resident  territorial  birds.  Even  after  deeing  from  territorial  areas,  they  were 
subjected  to  relentless  attack  and  pursuit  by  non-territorial  birds,  something 
that  was  not  ex[)erienced  by  a bird  (9  653)  released  with  a red  painted  bill. 

It  seems  probable  that  shield-size  serves  initially  to  indicate  a bird’s  social 
attitude  to  nearby  coots,  the  swollen  shield  being  indicative  of  an  aggressive 
attitude.  But  shield-size  alone  is  not  sufficient:  it  must  be  supplemented  by  a 
pugnacious  disposition  and  probably  by  a familiarity  with  home  grounds. 
Although  resident  coots  shied  away  momentarily,  allowing  the  big-shielded 
newcomers  an  initial  dominance,  once  it  was  realized  that  shield-size  was  not 
su{)ported  by  an  aggressive  attitude,  the  residents  turned  upon  the  newcomers 
and  drove  them  from  the  more  heavily  used  parts  of  the  lake. 

Discussion 

The  exact  substance  leading  to  shield  development  is  not  known,  but  experi- 
ments with  testosterone  show  that  in  both  sexes  the  shield  can  be  changed 
from  the  flat  to  the  swollen  condition,  and  behavior*  from  the  mild  gregarious- 
ness of  mid-winter  to  a highly  pugnacious  attitude  in  less  than  10  days.  It 
seems  probable  that  a pituitary  hormone,  perhaps  a gonadotropin,  maintains 
an  overall  control  upon  shield-size,  territorial  behavior,  gonad  activity  and 
migration,  since  all  these  functions  may  operate  simultaneously. 

It  is  of  interest  in  this  regard  that  the  shields  of  breeding  females  are  as 
large  as  those  of  males.  Also,  it  was  found  that  certain  very  old  (to  eleven  years) 
banded  migrant  birds  develop  and  retain  through  the  winter  knobbed,  much 
enlarged  shields  although  the  birds  may  not  be  engaged  in  any  territorial 
activity. 

The  ease  with  which  the  callus  is  altered  in  the  North  American  Coot  {F.  a. 
americana)  suggests  that  its  development  on  this  continent  may  represent  an 
intermediate  evolutionary  stage  between  the  non-callused  shield  of  F.  caribea 
and  the  callused  shield  of  F.  ardesiaca.  At  least  four  American  Coots  have  been 
handled  that  had  very  rudimentary  calli.  One,  in  fact,  had  only  a reddish  spot 
on  an  otherwise  white  frontal  shield. 

Taxommiic  Usefuhiess. — Ridgway  and  Friedmann  (1941:  207)  use  callus- 
size  in  sej)arating  the  race  F.  a.  americana  from  F.  a.  grenadensis  (Grenada 
American  Coot)  and  F.  a.  Columbiana  (Colombian  American  Coot).  For  F.  a. 
americana  a maximum  callus-length  of  13  mm.  is  given  while  the  second  and 
third  races  are  both  stated  to  have  calli  14  mm.  or  longer. 

In  contradiction,  two  experimental  birds  have  exceeded  this  maximum 
(cT4'96  12  X 15  mm.;  cf654  14  x 17  mm.)  as  has  one  of  the  control  birds 

(cTT94— 12  X 15  mm.).  Bird  cfl654,  with  the  largest  callus,  still  maintained 
its  callus-size  one  month  after  the  pellet  was  removed  (68  days  after  reaching 
its  extreme  size),  and  coots  have  been  seen  at  Lake  Merritt  with  naturally 
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developed  call!  fully  as  large  as  that  of  6^654. 

If  callus-size  is  to  be  used  as  a taxonomic  tool  for  separating  races,  age  of 
the  individual  as  well  as  correlation  between  date  of  capture  and  the  breeding 
season  obviously  must  be  taken  into  account  in  view  of  the  amount  of  seasonal 
variation  occurring  in  the  callus.  The  shield  and  callus  figured  by  Ridgway  and 
Friedmann  (1941:  206,  Fig.  14)  is  only  semi-swollen,  equivalent  in  size  and 
shape  to  that  possessed  by  9 TOO  while  in  non-breeding  condition  during 
late  January  and  early  February  (Fig.  2B).  By  early  March  this  female  pos- 
sessed a shield  and  callus  much  larger  than  that  shown  in  the  figure  in  question. 

Other  Rallidae. — Frontal  shields  are  characteristic  of  a number  of  rallid 
genera.  They  are  well  developed  in  Tribonyx,  Gallicrex,  Gallinula,  Porphyriornis, 
Pareiidiastes,  Porphyrida,  Porphyrio,  Xotornis  and  Fiilica  {cf.  Sharpe,  1894: 
5-6).  In  addition  at  least  the  genera  Porphyriops  and  Amauroruis  have  the 
posterior  portion  of  the  culmen  distinctly  expanded  although  not  sufficiently 
to  form  a frontal  shield. 

Seasonal  variation  comparable  to  that  recorded  for  the  shield  of  the  American 
Coot  is  known  to  occur  in  some  other  rallids.  Witherby  et  al.  (1947 : 208) 
report  a seasonal  variation  in  the  Black  Coot  {Fulica  atra)  in  England.  During 
the  breeding  season  the  male  Water-Cock  {Gallicrex  cinerea)  of  the  Orient 
“acquires  a fleshy  horn  at  the  end  of  the  frontal  shield”  which  is  absent  in 
winter  (Robinson  and  Chasen,  1936:  71).  The  Red-knobbed  Coot  {Fiilica 
cristata)  of  Africa  has  an  enlargement  of  the  red  knobs  during  the  breeding 
season  {cj.  Priest,  1934:  31).  Sclater  and  Salvin  (1868:  467),  in  discussing  the 
South  American  Fulica  frontata”  allegedly  a distinct  species  whose  principal 
diagnostic  character  was  a much  expanded  shield,  concluded  that  the  bird 
was  in  reality  a Red-gartered  Coot  {Fulica  armillata)  “with  the  frontal  shield 
very  much  developed,”  a statement  suggesting  that  this  species  may  also  have 
a seasonal  variation  in  shield-size. 

Summary 

The  frontal  shield  plays  an  important  role  in  the  life  of  the  American  Coot. 
Paired  birds  recognize  one  another  at  least  in  part  by  means  of  shield-shape 
and  -size,  and  the  social  behavior  of  birds  can  be  predicted  from  the  size  of  the 
shield. 

Since  territory  defense  and  enlargement  of  the  frontal  shield  are  synchronous 
phenomena,  it  seems  probable  that  both  result  from  the  same  stimulus.  Further- 
more, the  secretions  governing  shield-growth  and  territorial  behavior  are  ap- 
parently also  involved  in  migratory  and  sexual  behavior. 
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NESTING  OF  THE  MARSH  HAWK  AT  DELTA,  MANITOBA 


BY  WILLIAM  ROBERT  HECHT^ 

ONE  way  of  gaining  insight  into  the  complex  phenomenon  of  predation  is 
through  careful  local  studies  of  predatory  species.  The  food  habits  of  the 
Marsh  Hawk  {Circus  cyaneus  hudsonius)  vary'  greatly  both  seasonally  and  geo- 
graphically, a fact  brought  to  light  by  many  writers,  among  them  Ridgway 
(1877),  Fisher  (1893),  McAtee  (1935),  Breckenridge  (1935),  May  (1935), 
Errington  and  Breckenridge  (1936),  Bent  (1937),  Randall  (1940),  Selleck  and 
Glading  (1943),  and  Grange  (1948).  During  June  and  July,  1947,  I studied  the 
food  habits  and  nest  life  of  the  Marsh  Hawk  on  an  area  supporting  also  a con- 
centrated breeding  population  of  waterfowl — the  Delta  W'aterfowl  Research 
Station.  This  paper  is  a report  on  my  findings.  I am  indebted  to  William  H. 
Elder  for  his  supervision  of  the  study  and  his  aid  in  the  preparation  of  the  manu- 
script. Many  helpful  suggestions  were  made  by  H.  Albert  Hochbaum,  director 
of  the  Station.  Richard  W.  Sutton,  of  the  Manitoba  Museum  in  Winnipeg, 
identified  some  of  the  small-bird  remains. 

The  Study  Area  and  Nest  Sites 

Description  of  the  Area.  The  Delta  Marsh,  a vast  stand  of  yellow  cane  {Phrag- 
mites),  broken  by  Cadham  Bay  and  many  sloughs  and  potholes,  extends 
southward  from  Lake  Manitoba  to  the  black  earth  wheatlands  of  the  Portage 
plains.  The  bays  and  sloughs  are  bordered  by  bulrush  (largely  Scirpns  acutiis) 
and  cattail  {Typha  latifolia).  Stands  of  whitetop  grass  {Flnminea)  grow  in 
close  association  with  the  Phragmites.  The  Delta  area  has  been  described  in 
detail  by  Hochbaum  (1944). 

The  greater  portion  of  the  study  area,  the  part  indicated  on  the  inset  in 
Figure  1,  lies  at  the  southern  end  of  Lake  Manitoba.  Eleven  Marsh  Hawk 
nests  were  under  observation  during  this  study.  The  five  nests  (Nos.  5,  6,  8,  9, 
and  11)  at  which  I obtained  food-habits  data  presented  here  were  all  within  a 
one-square-mile  part  of  the  greater  area. 

Locating  Nests.  I found  all  11  nests  between  June  14  and  June  27.  All  nests 
contained  eggs  and/or  nestlings  when  discovered.  In  locating  nests  I found  the 
following  technique  to  be  most  successful.  Frequent  observation  of  both  sexes 
simultaneously  in  flight  over  a given  area  indicated  that  a nest  was  nearby, 
especially  if  exchanges  of  prey  were  observed.  Further  observations  revealed 

^Contribution  from  the  Missouri  Cooperative  Wildlife  Research  Unit:  U.  S.  Fish  and 
Wildlife  Service,  the  Wildlife  Management  Institute,  the  Missouri  Conservation  Commission, 
the  Edward  K.  Love  Foundation,  and  the  University  of  Missouri  cooperating. 
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Fig.  1.  Map  of  })art  of  the  Delta  Marsh,  at  the  southern  end  of  Lake  Manitoba,  showing 
Marsh  Hawk  nests  (triangles)  studied  in  June  and  July,  1947,  and  duck  nests  (circles)  also 
active  during  that  period. 


the  spot  from  which  the  female  arose  to  meet  the  male  as  he  returned  with  J 
])rey.  When  the  female  was  jiresumed  to  be  at  this  spot  I headed  directly  forH 
it.  If  the  female  failed  to  flush  I returned  later  and  repeated  the  procedure,  h 
.\ttempts  to  locate  the  nest  were  futile  unless,  through  flushing  the  female,  1 4 


could  narrow  the  area  to  be  searched  down  to  about  two  square  rods.  | 

Xesl  Site.  All  11  nests  were  on  dry  ground  in  the  Phragmites-FIuminea 
ecotone.  No  nest  was  in  a burned  or  mowed  meadow  area.  Nests  were  placed  H, 
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in  cover  composed  largely  of  dead  Fluminea  and  Phragmites.  This  cover  fur- 
nished some  protection  from  the  start,  regardless  of  what  later  growth  of  vege- 
tation of  the  year  might  afford. 

Each  nest  was  about  15  inches  in  overall  diameter.  The  nests  were  made  of 
dead  stalks  of  goldenrod  (SoUdago  sp.)  and  nettle  {Urtica  sp.)  and  dry  grasses. 
In  the  vicinity  of  five  nests  the  following  five  plants  (in  order  of  their  abun- 
dance) dominated:  Phragmites^  Fluminea,  SoUdago,  Lactuca  (wild  lettuce),  and 
Cirsinm  (thistle). 

Some  Aspects  of  Nest  Life 

Development  of  the  young.  The  first  four  or  five  days  of  the  nestling’s  life 
are  spent  almost  wholly  under  the  brooding  female.  During  this  period  the 
male  brings  in  all  the  food.  The  female  flies  up  from  the  nest,  receives  the  food 
midair  from  her  mate,  and  returns  immediately  to  feed  the  brood.  As  she  alights 
the  nestlings  open  their  mouths  in  anticipation.  When  I visited  nests  in  which 
the  young  were  less  than  five  days  old,  the  nestlings  all  opened  their  mouths 
for  food.  This  ‘gaping  response’  clearly  indicated  their  inability  to  distinguish 
between  me  and  the  parent  bird. 

When  the  nestlings  reach  about  five  days  of  age  the  female  makes  brief 
hunting  flights — at  first  in  the  immediate  vicinity  of  the  nest,  but  gradually 
farther  and  farther  away  as  the  young  develop.  These  food-gathering  excursions 
sometimes  keep  her  away  for  considerable  periods.  If  the  male  arrives  when 
his  mate  is  not  there  he  drops  his  prey  from  the  air  on  or  near  the  nest  and 
leaves  immediately.  I have  never  seen  a male  Marsh  Hawk  feed  the  young 
directly  in  the  nest. 

Nestlings  about  five  days  old  and  older  behave  quite  differently  from  younger 
birds.  When  a human  being  approaches  the  nest  the  parent  hawks  utter  warning 
notes  and  the  young  respond  by  leaving  the  nest  and  hiding  in  the  dense  cover 
close  by.  With  frequent  repetition  of  this  egress,  small  nooks  are  formed  around 
the  nest,  usually  as  many  nooks  as  there  are  nestlings.  With  continued  use 
these  nooks  extend  radially  as  far  as  ten  feet  from  the  nest,  functioning  as 
escape  lanes. 

Defended  Area  and  Hunting  Raiige.  Breckenridge  (1955:  271-272)  concluded 
that  “the  function  of  the  male  Marsh  Hawks  during  that  period  when  the  young 
were  being  fed  was  that  of  hunting  for  food  and  that  they  guarded  the  nests 
only  at  those  times  when  the  females  were  feeding  the  young  or  during  the  few 
short  periods  when  females  were  away  hunting.  The  duties  of  the  females  con- 
sisted largely  of  guarding  the  nests  and  feeding  to  the  nestlings  the  food  brought 
in  by  the  males.”  Of  ten  nests  observed  by  me  at  Delta,  six  were  defended 
against  my  intrusion  largely  by  the  female,  three  largely  by  the  male,  and  one 
almost  entirely  by  the  male.  The  area  defended  against  my  intrusion  proved 
to  average  about  650  yards  in  diameter,  with  the  nest  about  in  the  center. 

Throughout  the  area  reported  on  in  this  study  the  adult  hawks  demonstrated 
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rather  uniform  behavior  in  following  certain  avenues  of  flight  to  and  from  nests. 
Individual  pairs  almost  invariably  used  certain  areas  as  hunting  range.  Overlap 
in  use  of  these  areas  was  not  uncommon,  but  I never  saw  the  birds  chasing  or 
lighting  each  other.  Presumably  they  had  settled  earlier  the  problem  of  ter- 
ritorial boundaries.  Errington  (19vS0:  2v38)  said  of  Marsh  Hawks  observed  by 
him  in  Wisconsin:  ‘Tntraspecific  raptorial  relations  grew  more  amicable  as  the 
summer  progressed.” 

Social  Behavior  in  the  Colony.  That  six  of  the  nests  I observed  were  rather 
closely  grouped  within  an  area  slightly  exceeding  one  square  mile  is  evident 
from  an  examination  of  Figure  1.  Nest  2 was  broken  up  by  a mammalian  pre- 
dator before  the  eggs  hatched.  There  was  a lesser  concentration  of  three  nests 
in  the  Lake  No.  1 area  (see- inset,  Fig.  1).  These  two  groups  were,  at  least  to 
some  extent,  colonial.  Dr.  Errington  informs  me  {in  lilt.)  that  he  too  has  noticed 
the  tendency  of  Marsh  Hawks  to  establish  their  nests  in  “clumps,”  despite 
territorial  antagonisms. 

One  male  Marsh  Hawk  exhibited  polygamous  behavior.  This  male  defended 
Nest  11  and  Nest  8.  He  favored  Nest  11  in  bringing  food,  the  young  of  Nest  8 
receiving  less  and  less  from  him  as  the  season  progressed.  At  Nest  11  this  male 
dived  at  me,  striking  me  solidly  on  the  head,  casting  my  hat  about  ten  feet 
away.  His  attack  was  less  fierce  at  Nest  8.  Wliat  I have  just  reported  clearly 
indicates  a triangle  relationship  of  two  females  and  one  male  at  Nests  11 
and  8. 

Nest  5,  which  held  two  young  hawks  and  an  addled  egg  the  day  I found  it, 
may  also  have  had  some  connection  with  this  triangle.  I observed  at  this  nest 
only  one  normal  exchange  of  prey  between  a male  and  the  female.  Four  days  ; 
after  this  observation  I saw  the  female  rise  from  her  nest  area  and  fly  north- 
west (in  the  direction  of  Nest  8)  meeting  a male  that  was  returning  to  Nest  8.  j 
She  actually  attacked  this  male,  seized  the  prey  he  was  carrying,  and  returned  ! 
to  her  nest.  She  attempted  this  again,  half  an  hour  later,  but  the  male  had  no  I 
prey  in  his  talons  that  time.  I never  saw  the  female  of  Nest  5 in  contact  with  I 
a male  otherwise.  So  far  as  I know  she  raised  her  two  nestlings  without  any  j 
other  assistance.  I am  not  even  sure  that  a male  bird  brought  food  to  the  nest  j 
during  the  first  five  days  of  the  fledging  period.  i 

Examination  of  the  literature  reveals  two  reports  of  polygamy  and  several 
of  semi-colonialism  in  the  Marsh  Hawk,  and  one  of  polygamy  each  in  the 
Montagu’s  Harrier  {Circus  pygargus)  and  the  Pmropean  Sparrow  Hawk  {Ac- 
cipiter  nisus).  Reindahl  (1941)  found  five  nests  of  the  Marsh  Hawk  within  a 
radius  of  half  a mile.  male  which  defended  two  of  these  nests  was  believed  ^ 
to  have  mated  with  both  females,  .\lways  more  alert  than  the  other  males  of 
that  area,  this  j)articular  bird  was  very  aggressive  in  driving  intruders  away. 
Vocom  (1944),  re|)orting  on  two  Marsh  Hawk  nests  400  yards  apart  in  an  80- 
acre  trac't,  stated  that  the  only  male  observed  in  the  vicinity  vigorously  de- 
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fended  both  nests  but  that  each  of  the  two  females  was  concerned  only  with 
her  own  nest.  Hall  (1947)  reported  five  Marsh  Hawk  nests  in  a 5-acre  area. 
Three  nests  reported  by  Errington  (1930)  were  closely  grouped.  As  for  the 
Montagu’s  Harrier:  Dent  (1939)  found  that  the  two  mates  of  a certain  male 
bird  nested  within  70  yards  of  each  other.  At  first  there  was  some  fighting  be- 
tween the  two  females.  For  a few  days  hen  X^o.  2 showed  a tendency  to  leave 
the  nest  out  of  turn  when  the  male  called  hen  X"o.  1 off  to  take  food.  On  these 
occasions  the  male  drove  hen  N'o.  2 back  to  her  own  nest  before  giving  food 
to  hen  No.  1.  Both  broods  were  reared  almost  entirely  on  food  brought  by  the 
one  male.  Hughes-Onslow  (1925)  has  reported  two  female  European  Sparrow 
Hawks  using  the  same  nest. 

As  for  the  cause  or  function  of  these  closely  associated  groups  of  nesting 
Marsh  Hawks,  we  can  only  speculate.  There  is  no  evidence  in  support  of  the 
suspicion  that  unavailability  of  suitable  nesting  habitat  prevents  a wider 
distribution  of  nests.  Perhaps  the  proximity  of  several  pairs  provides  nest 
protection  in  the  event  of  loss  of  one  of  the  male  parents.  This  may  have  been 
the  case  with  X'ests  11  and  8,  discussed  above. 

The  Marsh  Hawk  is  usually  monogamous,  yet  we  know  that  a male  bird  is 
sometimes  extremely  solicitous  in  defense  of  two  nests.  Whether,  in  cases  of 
this  sort,  the  male  is  actually  mated  with  the  “second”  female  or  not,  the 
“second”  nest  is  provided  with  more  protection  and  food  than  the  female 
alone  could  provide. 

In  contrast  to  the  social  theory  just  proposed,  one  might  postulate  that 
disparity  in  the  sex  ratio,  with  a preponderance  of  females,  could  lead  to, 
polygamy. 

Food  Habits 

Between  June  25  and  July  20  I obtained  food  data  (56  pellets  and  140  gullet 
regurgitations)  from  five  nests  containing  18  nestlings  (Table  1).  I visited  the 
nests  once  or  twice  daily  in  gathering  pellets  cast  by  the  young.  Using  the 
technique  described  by  Errington  (1932),  I emptied  the  gullets  by  squeezing, 
tethering  the  young  birds  when  they  grew  old  enough  to  move  out  of  sight  of 
the  nest. 

The  Marsh  Hawk  is  neither  powerful  nor  fast.  It  seldom  takes  adults  of 
larger  mammals  or  adult  birds.  Table  1 shows  that  meadow  voles  and  black- 
birds, prolific  and  widespread  forms,  ranked  first  in  the  species’  diet  at  Delta 
in  the  summer  of  1947. 

General  food  habits  studies  by  Fisher  (1893)  and  McAtee  (1935),  based  on 
stomachs  collected  from  all  parts  of  the  E'nited  States  throughout  the  year, 
indicated  that  mice  and  other  rodents  were  staple  foods  of  the  Marsh  Hawk. 
In  Pennsylvania,  in  1939,  Randall  (1940)  found  mice  to  be  the  staple  food 
throughout  the  year  except  in  June  and  July,  during  which  months  they  were 
second  only  to  young  passerine  birds.  During  the  spring  and  summer  of  1932 
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TABLE  1 

Food  Items  Gathered  at  Five  Marsh  Hawk  Nests,  June  25-July  20,  1947 


6 

8 

1 ^ 

11 

Mammals 

Meadow  Vole  (Microlus  pennsyl- 
vanicus) 

20 

28 

21 

13 

38 

120 

Young  Muskrat  {Ondatra  zi- 
bet hie  a)  

0 

0 

5 

0 

3 

8 

Richardson’s  Ground  Squirrel 
{Citellus  richardsonii) 

0 

2 

1 

1 

1 

1 ^ 

Young  Snowshoe  Rabbit  {Lepus 
americanus) 

0 

1 

0 

3 

5 

Red-backed  Vole  {Clethrionomys 
gap  peri) 

2 

1 

0 

0 

1 

' 4 

Franklin’s  Ground  Squirrel 
{Citellus  franklinii) 

3 

0 

0 

0 

0 

3 

Norway  Rat  {Rattus  norvegicus) . 

1 

0 

0 

1 

0 i 

2 

Pocket  Gopher  {Thomomys  tal- 
poides) 

1 

0 

0 

0 

! 

'0 

1 

Jumping  Mouse  {Zapus  hud- 
sonicus 

0 

1 

0 

0 

0 

1 

Total  ^Mammals 

32 

30 

29 

15 

46  : 

152 

Birds 

Nestling  Red-wing  {Agelaius 
phoeniceus)  and/or  Yellow- 
headed Blackbird  (X.  xan- 
thocephalus) | 

1 

2 

0 

7 

3 

13 

Young  American  Coot  {Fulica  i 
americana) | 

2 

0 

3 

1 

3 

1 

9 

Clay-colored  Sparrow  {Spizella 
pallida) 

0 

0 

1 

2 

1 

4 

Young  Pintail  {Anas  acuta) 

0 

0 

0 

0 1 

2 

2 

Young  Shoveller  {Spatula 

clypeata) 

0 

0 

0 

1 

0 

1 

Young  American  Bittern  {Bo- 
taurus  lentiginosus) i 

0 

1 

0 

1 

1 

3 

Young  Marsh  Hawk  {Circus 
cyaneus)* 1 

0 

1 

1 

0 

0 

2 j 

Long-billed  Marsh  Wren  {Tel- 
matodytes  palustris) 

0 

0 

0 

1 

0 

1 1 

Cowbird  {Molothrus  ater) 

0 

0 

0 

1 

0 

1 1 

Red  Crossbill  {Loxia  curvirostra) . 

0 

1 

0 

0 

0 i 

1 1 

Leconte’s  Sjiarrow  {Passerherhu- 
lus  caudacutus) 

1 

0 

0 

0 

0 

1 1 

Unidentified  ]:>asserines 

0 

1 

0 

1 

2 , 

4 1 

Total  Birds 1 

4 

6 

5 

17 

10 

42  I 
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TABLE  1 — Continued 


Nest  Number 

Total 

5 

6 

8 

9 

11 

Reptiles 

Plains  Garter  Snake  {Tham- 
nophis  radix) 

1 

0 

0 

0 

1 

2 

Amphibians 

Leopard  Frog  (Rana  pipiens) . . . 

2 

0 

1 

0 

1 

4 

Manitoba  Toad  {Bufo  hemi- 
ophrys) 

1 

0 

0 

0 

0 

1 

Total  Amphibians 

3 

0 

1 

0 

1 

$ 

Insects 

Beetles  (Coleoptera) 

2 

1 

0 

0 

2 

5 

* At  Nest  6 I saw  the  young  hawks  peck  at  the  smallest  of  the  brood  almost  constantly. 
It  finally  died  and  was  eaten  by  its  siblings.  At  Nest  8 one  young  one  died  and  was  eaten  by 
its  siblings. 


and  1933,  in  Minnesota,  Breckenridge  (1935)  found  that  mice  ranked  second 
numerically  to  passerines,  but  that  most  of  the  food  by  weight  was  Striped 
Ground  Squirrels  {Citellus  tridecemlineatus)  and  young  Cottontail  Rabbits 
{Sylvilagus  floridanus).  Errington  and  Breckenridge  (1936)  found  that  mice 
ranked  second  numerically  to  Sciuridae  in  summer  at  Madison,  Wisconsin, 
from  1929  to  1931.  Sowls  (1948)  considered  mice  and  fledgling  blackbirds  the 
principal  food  at  Delta. 

My  snap  trapping  in  the  Phragmites-Fluminea  ecotone  in  1947  indicated  an 
abundance  of  Microtus.  Sowls  (in  lift.)  rated  the  general  population-level  of 
Microtus  in  1947  as  “medium.” 

Red-wings  and  Yellow-headed  Blackbirds  were  abundant  in  1947  and  nest- 
lings of  these  species  formed  an  important  part  of  the  diet  at  some  Marsh 
Hawk  nests.  My  data  show,  however,  that  they  were  captured  principally 
during  the  first  half  of  the  Marsh  Hawk’s  nestling  period.  Of  13  individuals 
taken,  7 appeared  in  Nest  9.  By  contrast,  I did  not  find  either  species  at  Nest  8. 

Some  prey  species  tend  to  appear  in  the  gullet-  or  pellet-remains  in  waves 
or  groups.  Young  American  Coots  (Fulica  americana)  appeared  July  9,  reached 
a peak  near  July  15,  then  declined.  Waves  of  this  sort  reflect  a prey  species 
availability  or  vulnerability  definitely  correlated  with  abundance  of  juveniles. 

Young  muskrats  appeared  in  a wave  (July  6-19)  and  at  only  two  nests: 
five  at  Nest  8 and  three  at  Nest  11.  This  ‘selective’  diet  may  actually  be  quite 
fortuitous,  reflecting  local  abundance  or  availability  of  prey  species,  or  merely 
the  individual  prowess,  age,  or  idiosyncracies  of  the  captor. 

Wide  variation  in  the  food  habits  of  several  pairs  of  Marsh  Hawks  in  the 
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same  part  of  California  was  reported  by  Selleck  and  Glading  (1943).  I noted 
this  sort  of  variation  at  Delta.  At  Nest  9 the  food  included  15  mammals  and 
17  birds;  at  Nest  10,  46  mammals  and  10  birds.  \"ariations  at  five  nests  in  a 
one-square-mile  area  clearly  show^ed  that  conclusions  based  on  a study  of  any 
one  nest  (see  Randall,  1940)  might  not  be  at  all  representative  of  the  area  as 
a whole. 

Rp:lationships  between  M.arsh  H.awks  and  Waterfowl 

The  nesting  of  waterfowl  close  to  Marsh  Hawk  nests  is  not  uncommon. 
Houston  (1949:  224)  found  18  waterfowl  nests  within  100  yards  of  a Marsh 
Hawk’s  nest  in  the  Yorkton  district  of  Saskatchewan,  nine  of  them  within  50 
yards — a Blue-winged  Teal’s  {Anas  discors)  15  yards  away,  and  a Mallard’s 
(.1.  platyrhynchos)  10  yards  away.  Over  half  of  these  waterfowl  nests  were 
started  after  the  hawk’s  nest  had  been  built.  In  central  Saskatchewan  in  the 
breeding  season  of  1937,  Furniss  (1938:  25)  obtained  no  evidence  that  Marsh 
Hawks  were  eating  ducklings.  Around  one  slough,  “within  a radius  of  50  yards,” 
were  a Marsh  Hawk  nest,  three  Mallard  nests,  and  one  nest  of  the  Common 
(Tow  {Corvus  brachyrhynchos).  All  were  successful.  Again  in  Saskatchewan, 
Eastgate  (1944:  11)  found  a Marsh  Hawk  nest  about  five  feet  from  a duck  nest. 
Mrs.  Eastgate  informed  me  (by  letter)  that  crows  destroyed  all  the  hawk  eggs  | 
but  that  the  duck  eggs  hatched  successfully. 

Lyle  K.  Sowls  {in  lift.)  has  generously  provided  me  with  information  con- 
cerning 21  duck  nests  (of  six  species)  known  by  him  to  have  inhabited  my  study- 
area  while  I was  making  this  study.  Note,  in  Figure  1,  how  close  these  duck 
nests  were  to  the  Marsh  Hawk  nests.  At  least  21  duck  nests  were  within  the 
hunting  ranges  of  the  Marsh  Hawks  I was  studying. 

I found  remains  of  three  ducklings  in  two  Marsh  Hawk  nests:  two  Pintails 
(.l;za5  acuta)  about  a week  old  in  Nest  11,  and  one  Shoveller  {Spatula  clypeata) 
about  three  weeks  old  in  Nest  9.  I obtained  no  evidence  that  the  hawks  were 
killing  adult  ducks.  Sowls  {in  litt.)  rated  the  population-level  of  ducks  during 
the  period  of  my  study  as  “low.” 

I observed  very  little  antagonism  between  Marsh  Hawks  and  ducks.  Once  I 
saw  a duck  Hying  between  a circling  female  hawk  and  the  hawk’s  nest.  The 
hawk  “dived”  and  missed,  and  the  duck  made  off  in  haste,  unpursued.  On 
numerous  occasions  I saw  a hawk  sailing,  with  apparent  indifference,  over  an 
adult  duck  or  brood  of  ducklings  swimming  in  a ditch.  Once  I saw  a brood  of_ 
Redhead  {Aythya  americana)  ducklings  in  a ditch  move  quickly  into  the  cane® 
at  the  edge  when  a hawk  approached.  H 

SUM.MARV  H 

In  June  and  July,  1947,  at  Delta,  Manitoba,  I studied  eleven  Marsh  Hawk 
nests,  l)aying  s])ecial  attention  to  the  food  of  the  young  hawks.  4'he  nests  were 
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all  on  dry  ground  in  unburned,  unmowed  parts  of  the  Phragmites-Fluminea 
ecotone.  Some  were  close  enough  together  to  suggest  semi-colonialism.  Nesting 
evidently  required  dead  vegetation  as  cover  from  the  start. 

The  best  way  to  find  a nest  was  through  seeing  a male  hawk  drop  food  midair 
to  a female,  then  flushing  the  female  direct  from  the  nest. 

During  about  the  first  five  days  of  their  lives  young  Marsh  Hawks  observed 
by  me  were  brooded  almost  constantly  by  the  female.  They  were  fed  by  the 
female  but  all  food  was  brought  in  by  the  male.  During  this  period  the  nestlings 
opened  their  mouths  for  food  when  I appeared  at  the  nest. 

When  the  nestlings  became  about  five  days  old  the  female  obtained  some  of 
their  food  and  she  spent  more  and  more  time  hunting  as  they  grew.  The  male 
continued  to  bring  food,  but  he  did  not  feed  the  young  direct.  The  young, 
warned  by  their  parents’  cries,  hid  in  nooks  about  the  nest.  These  nooks  even- 
tually lengthened,  becoming  escape  lanes. 

Six  of  the  nests  observed  were  defended  against  my  intrusion  largely  by  the 
female,  three  largely  by  the  male,  one  almost  exclusively  by  the  male. 

In  a total  of  56  pellets  and  140  gullet-regurgitations  obtained  from  18  nest- 
lings at  five  nests  June  25  to  July  20,  the  Meadow  \'ole,  Red-wing,  and  Yellow- 
headed Blackbird,  prolific  and  widespread  forms,  were  the  prey  species  most 
often  represented.  Other  important  prey  species:  ground  squirrel,  coot  (young) 
and  muskrat  (young). 

Observations  indicated  such  wide  variation  in  the  hunting  habits  of  the 
several  pairs  of  hawks  as  to  suggest  that  conclusions  based  on  a study  of  any 
one  nest  might  be  misleading. 

In  part  of  the  area  I studied,  six  hawk  nests  and  21  duck  nests  (six  species), 
were  simultaneously  active,  yet  I obtained  no  evidence  that  the  hawks  were 
preying  on  adult  ducks  and  the  only  evidence  that  ducklings  were  being 
captured  were  the  remains  of  two  individuals  at  one  nest,  of  one  at  another. 
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A LATE  SUMMER  NEST  OF  THE  RED  CROSSBILL 
IN  COLORADO 


BY  DAXA  P.  SNYDER  AND  J.  FRANK  CASSEL 

IN  COLORADO,  the  Red  Crossbill  {Loxia  curvirostra)  usually  breeds  early 
in  the  year.  Ciriscom  (1937:  151)  states  that  the  breeding  season  of  L.  c. 
benti  in  Colorado  is  . .chiefly  from  late  February  to  April.”  (All  breeding 
Red  Crossbills  from  Colorado  which  Griscom  examined  belonged  to  this  sub- 
species.) Gale  {fide  Niedrachand  Rockwell,  1939:  156)  stated:  “Nesting  begins 


Female  Red  Crossbill  on  nest  in  lodgepole  pine.  Photographed  August  2,  1947,  near  Ward, 
Boulder  County,  Colorado,  by  Gordon  Alexander.  Foliage  at  lower  right  retouched  by  George 
M.  Sutton. 


at  the  end  of  March  or  beginning  of  April  (1886),  with  grown  young  by  May 
21.”  Breninger  (1894:  100)  and  Morrison  (1888:  73)  reported  the  species’ 
breeding  in  Colorado  still  earlier  in  the  year.  Breninger  collected  a young  bird 
recently  out  of  the  nest  on  January  5,  1893. 

Late  summer  breeding  of  Loxia  curvirostra  has  been  recorded  for  a number 
of  states,  and  a juvenile  female  was  collected  in  September,  1874,  in  extreme 
southern  Colorado  (Archuleta  County)  by  C.  E.  Aiken  (Henshaw,  1875);  but 
there  appear  to  be  no  definite  records  of  late  summer  nests  for  the  state. 
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'Phe  following  observations  were  made  while  we  were  students  at  the  Uni- 
versity of  Colorado.  We  wish  to  thank  Dr.  Cordon  Alexander  for  permitting  us 
to  use  the  accompanying  photograph.  i 

On  July  26,  1647,  while  censusing  the  breeding  birds  of  a forest  of  lodgepole 
pine  {Finns  contorta)  near  Science  Lodge,  University  of  Colorado  Mountain 
Laboratory  (9500  feet  elevation),  we  saw  a female  Red  Crossbill  carrying  a 
piece  of  nesting  material  to  her  partly  completed  nest  18  feet  up  in  a 20-foot 
lodgepole  pine.  When  we  returned  to  the  nest  on  July  29,  it  was  completed  and 
contained  one  egg,  but  there  was  no  sign  of  either  the  male  or  the  female. 
.\pparently  incubation  did  not  begin  with  the  laying  of  the  first  egg.  In  a spring 
nest  in  Ontario,  Ross  and  Ross  (1950)  found  evidence  that  incubation  did  begin 
with  the  first  egg.  On  the  afternoon  of  July  30,  however,  the  female  was  observed 
on  the  nest  at  4:30  p.m.  and  again  at  7:00  p.m.  Incubation  probably  had 
begun.  We  did  not  ascertain  how  many  eggs  were  in  the  nest  for  fear  of  alarming 
the  female.  During  the  next  few  days  we  visited  the  nest  several  times,  finding 
the  female  incubating  each  time. 

On  August  7,  we  observed  the  nest  continuously  from  4:30  a.m.  (sunrise, 
5:04)  until  7:30  p.m.  (sunset,  7:07).  Except  for  six  brief  periods  totalling  26 
minutes  (Table  1),  the  female  was  on  the  nest  throughout  these  15  hours. 
Lawrence  (1949)  reported  similarly  long  attentive  periods  for  the  Red  Cross- 
bill in  Ontario. 

Since  there  appears  to  be  relatively  little  information  available  concerning 
the  nesting  behavior  of  the  Red  Crossbill  in  America,  a detailed  account  of  the 

TABLE  1 • 

.\CTIV1TIES  OF  FeM.JiLE  ReD  CrOSSBILL  OX  NiXTIl  D.\Y  OF  IXCUB.\TIOX  I 


On  Xest 

. Off  Xest 

Fed  by  Male 

4:30  a.m.-8:16  a.m 

3 hrs.  46  min. 

7 :06  a.m. 

8;  16  a.m.-8: 19  a.m 

3 min. 

8:19  a.m 

a few  seconds 

8:19  a.m. 

8: 19  a.m.-8:22  a.m 

' 3 min. 

8:22  a.m.-9:09  a.m 

47  min. 

9:09  a.m.-9: 10  a.m 

1 1 min. 

9:10  a.m.-10:08  a.m 

10:08  a.m.-10:09  a.m 

58  min. 

1 1 min. 

10:09  a.m.-3:18  i).m 

5 hrs.  9 min. 

12:16  p.m. 

.R 18  p.m.-3:23  p.m 

3:23  p.m. -4: 51  i).m 

1 hr.  28  min. 

5 min. 

«j 

4:51  p.m.-5:04  j).m 

13  min. 

5:04  j).m.-7:30  j).m 

2 hrs.  26  min. 

Total 

14  hrs.  34  min. 

26  min. 

I 
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activities  on  August  7 is  in  order.  From  4:30  to  7:00  a.m.  the  female  stirred 
only  occasionally  and  did  not  defecate,  preen,  or  stretch.  At  7:06  the  male 
came  with  food.  The  female  chirped  loudly,  lifted  her  head,  and  opened  her 
mouth.  After  feeding  his  mate  the  male  flew  to  a pine  close  by,  where  he 
chirped  briefly.  At  8:16  the  female  departed,  perhaps  responding  to  the  call 
of  her  mate  (we  heard  a crossbill  in  the  distance).  In  about  three  minutes  both 
returned  to  the  nest  tree.  The  female  quickly  went  to  the  nest  where,  a few 
seconds  later,  the  male  fed  her.  The  pair  then  left  again,  flying  off  together. 
After  three  minutes  the  female  returned  to  the  top  of  a nearby  tree  and  then 
quickly  went  to  the  nest.  Presently  she  exchanged  calls  with  a crossbill  we  did 
not  see.  At  9:09  the  female  climbed  out  of  the  nest,  perched  briefly  on  a 
branch  close  by,  then  went  back  to  the  nest.  At  9:57  she  again  exchanged  calls 
with  a bird  we  did  not  see.  At  10:07  the  male  appeared,  perched  25  feet  away 
for  a moment,  then  flew  to  within  three  feet.  The  pair  then  left  the  nest,  flying 
in  different  directions.  At  10:09  both  returned,  the  female  to  the  nest,  the  male 
first  to  the  top  of  the  nest-tree,  then  to  a nearby  tree.  After  several  minutes 
of  exchanging  chatter  with  his  mate,  the  male  flew  away.  At  12:16  the  female 
called  and  the  male  returned,  chirping,  fed  the  female,  and  flew  off.  At  3:18 
the  male  reappeared,  calling.  The  female  answered  and  left  the  nest,  followed 
shortly  by  the  male.  At  3:23  both  birds  returned,  the  female  directly  to  the 
nest,  the  male,  chattering,  to  a tree  25  feet  away.  At  3:25  he  ceased  calling, 
fed  for  about  fifteen  minutes,  and  then  left  the  immediate  area.  At  4:51  he 
returned,  calling,  and  alighted  in  a treetop  20  feet  from  the  nest.  The  female 
answered  and  left  the  nest.  The  male  then  flew  off,  again  in  a direction  different 
from  hers.  At  5:04  both  birds  returned,  the  female  flying  from  tree  to  tree  before 
going  to  the  nest,  the  male  perching  in  a treetop  and  chattering  quietly.  At 
5:12  the  male  flew  off.  At  5:40,  coincident  with  the  falling  of  a little  rain,  the 
female  exchanged  chatter  with  a crossbill  we  did  not  see.  At  5:45  a few  more 
drops  fell,  and  again  the  chattering  commenced.  The  rain  and  wind  continued 
intermittently  until  dark  (7:30),  during  which  period  the  female  remained  on 
the  nest,  and  we  saw  no  sign  of  the  male.  Table  1 summarizes  these  activities 
at  the  nest  on  August  7. 

On  August  11  the  incubation  period,  presumably  12  to  14  days  (Forbush, 
1929:  15),  should  have  been  almost  over;  the  female,  however,  was  not  on  the 
nest.  We  climbed  to  the  nest  and  found  three  eggs  in  it.  The  eggs  were  still 
intact  when  we  returned  on  August  14,  but  we  saw  neither  the  male  nor  female. 
On  August  22,  we  collected  the  nest  and  eggs,  finding  that  each  of  the  eggs 
contained  an  embryo  almost  ready  to  hatch.  The  nest  apparently  had  been 
deserted  near  the  end  of  the  incubation  period. 

d'he  eggs  were  very  pale  greenish  gray,  characteristically  marked  with  a few 
chocolate-brown  spots  and  scrawls  at  the  larger  end.  We  damaged  the  eggs 
^^hile  collecting  them.  The  least  damaged  one  measured  20.6  x 16.3  mm. 
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The  foundHlion  of  the  nest  was  of  twif-s  of  conifers.  The  superstructure  was 
of  fitwous  material  strii)ped  from  plant  stems,  a few  grass  blades,  several  pieces 
lire^ritlant  stems,  a small  tuft  of  hair,  and  a fascicle  o pme  needles 
(I’imis  flexilis).  The  lining  was  of  shredded  bark,  lichens,  anc  ne 
eithers  so  far  as  we  could  see).  The  nest  measured  (after  collection)  10/ -12, 
ntm.  in  over-all  diameter,  52  mm.  in  over-all  depth.  The  cup  proper  was  60  mm. 

wide  and  27  mm.  deep. 

SUMM.\RV 

.V  M "«  » Cota*  ,va.  1»  ^ 

"'It  O,  *e  l.-e  «.  o,  ,h.  « 

continuouslv  for  15  daylight  hours  except  for  six  brief  penods  total  ing  26 
minutes  While  on  the  nest  that  day  she  was  fed  three  times  by  the 

The  nest  was  deserted  on  or  about  .August  11.  The  eggs  were  almost  read) 

to  hatch  at  that  time. 
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NORTHERN  BIRDS  SUMMERING  IN  PANAMA 


BY  EUGENE  EISENMANN 

The  regular  summering  of  shorebirds  far  south  of  their  boreal  breeding 
grounds  has  frequently  been  noted.  Wherever  the  Charadrii  winter  abun- 
dantly most  of  the  wintering  species  are  to  be  found  throughout  the  year. 
Eleven  tundra-nesting  species  of  shorebirds  are  listed  as  non-breeding  “per- 
manent residents”  of  South  Carolina  (Sprunt  and  Chamberlain,  1949:  212-251). 
The  usual  explanation — that  summering  non-breeding  individuals  are  ab- 
normal or  senile — seems  inadequate  to  account  for  so  extensive  and  regular  a 
phenomenon. 

I).  S.  Bullock  (1949:  353)  has  suggested  that  these  summering  shorebirds 
may  not  be  northern  at  all,  but  rather  migrants  from  some  undiscovered 
breeding  ground  in  Chile  or  Argentina.  Were  this  so,  one  would  expect  to  find 
such  birds  assuming  fresh  nuptial  plumage  between  September  and  December 
(the  southern  hemisphere  spring);  but  Bullock  does  not  supply  any  evidence 
of  this.  Shorebirds  collected  in  southern  South  America  by  Wetmore  during 
September  and  October  were  either  “in  worn  breeding  plumage”  or  moulting 
into  winter  plumage  (1926:  150-158) — what  one  would  expect  of  migrants  from 
northern  breeding  grounds.  Moreover,  considering  that  several  of  these  tundra 
shorebirds  split  into  recognizable  subspecies  over  their  boreal  range,  it  would 
seem  likely  that  southern-summering  individuals,  if  actually  from  a widely- 
separated  South  American  breeding  population,  should  show  subspecific  differ- 
ences in  at  least  a few  of  the  species  involved.  No  such  differences  have  been 
reported. 

This  regular  summering  of  non-breeding  waders  within  their  winter  ranges 
is  not  peculiar  to  the  New  World;  it  has  been  noted  also  in  the  Old  (Witherby 
el  al.,  1945:  153-154).  Moreover,  observations  (confirmed  by  banding  data)  in 
Panama,  various  parts  of  Central  America,  the  West  Indies,  and  northern 
South  America  clearly  indicate  that  other  birds  than  shorebirds  summer  regu- 
larly in  their  winter  ranges  without  breeding  there. 

The  probable  explanation  is  that  most  of  these  non-breeding  birds  are 
immature  rather  than  abnormal.  If  the  impulse  to  return  to  the  nesting  grounds 
is  dependent  on  the  development  of  the  gonads,  the  immature  birds,  lacking 
such  stimulus,  might  be  expected  to  linger  around  their  winter  quarters.  Social 
tendencies  may  cause  some  young  birds  to  accompany  flocks  of  returning  adults, 
thus  accounting  for  the  summering  of  non-breeders  north  of  the  winter  range. 
Palmer  (1941 : 169)  so  explains  such  a situation  among  Common  Terns  {Sterna 
hirundo),  which  take  more  than  one  year  to  achieve  breeding  condition.  While 
we  do  not  know  the  time  required  for  the  various  shorebirds  to  reach  sexual 
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maturity,  the  fact  that  the  related  Laridae  usually  require  at  least  two  years 
is  certainly  suggestive.  Numbers  of  gulls  and  terns  regularly  summer  south  of 
their  breeding  range,  and  in  the  case  of  the  gulls  obvious  plumage  characters 
make  it  apparent  that  most  of  these  summering  non-breeders  are  immature 
(Cruickshank,  1942:  232,  234;  Sprunt  and  Chamberlain,  1949:  261-262).  While 
age  discrimination  of  this  sort  in  the  field  is  usually  impossible  among  the 
Charadrii,  it  can  at  least  be  said  that  very  rarely  is  a summering  shorebird 
found  in  the  tropics  in  full  breeding  plumage.  Pitelka  (1950:  28,  51),  who 
checked  the  Dowitcher  (Limnodromus)  specimens  in  most  of  our  museums, 
found  that  among  those  collected  in  summer  far  south  of  the  breeding  range, 
a large  majority  were  birds  hatched  the  previous  year,  and  almost  all  the  re- 
mainder might  have  been. 

During  1948,  1949,  and  1950,  I visited  the  sea-shore  near  the  city  of  Panama 
a number  of  times  between  June  17  and  July  16,  apparently  prior  to  the  arrival 
of  post-nuptial  migrants  from  the  north.  I noted  the  following  northern  species, 
all  but  four  of  them  each  year.  The  stated  number  is  the  maximum  seen  on 
any  one  occasion: 


Great  Blue  Heron  {Ardea  herodias) 2 

Osprey  {Pandion  Jialiaetus) 2 

Semipalmated  Plover  {Charadrius  hiaticida) 200  (est.) 

Black-bellied  Plover  {Squatarola  squat arola) 13 

Ruddy  Turnstone  {Arenaria  inter  pres) 3 

Dowitcher  {Limnodromus  griseus) 4 

Hudsonian  Curlew  {Numenius  phaeopus) 5 

Willet  {Catoptrophorus  semipalmatus) 23 

Semipalmated  Sandpiper  {Ereunetes  pusillus)\  . 

Western  Sandpiper  {Ereunetes  mauri)  J 

Laughing  Gull  {Earns  atricilla) 11 

Gull-billed  Tern  {Gelochelidon  nilotica) 1 

Common  Tern  {Sterna  hiriindo) 5 

Royal  Tern  {Thalasseus  maximus) 5 

Black  Tern  {Chlidonias  niger) 200  (est.) 


Except  for  the  Turnstones  (July  13,  1950),  the  Dowitchers  (June  24,  1949), 
and  the  Gull-billed  Tern  (July  16,  1950)*,  all  the  foregoing  species  were  seen  in 
both  late  June  and  early  July.  The  shorebirds  were  observed  on  the  mud-flats 
exposed  at  low  tide  between  the  ruins  of  Old  Panama  and  San  Francisco  de  la 
Caleta.  The  others  (save  for  the  Black  Terns)  were  also  found  there,  as  well 
as  at  other  localities.  Thomas  Imhof,  who  spent  1942  in  Panama  and  has  gen- 

* K.xce])t  for  these  three  species  and  the  Great  Blue  Heron,  all  of  the  species  discussed 
in  this  paper  were  again  noted  during  the  same  period  in  1951.  In  addition,  Franklin’s  Gull 
{Earns  pipixcan)  was  repeatedly  seen  at  several  localities  at  close  range  in  numbers  up  to 
18,  invariably  in  immature,  or  at  least  non -breeding,  plumage.  bird  suspected  to  be  of 
this  species  had  been  observed  in  1950. 
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erously  made  his  notes  available,  recorded  most  of  these  species  during  the 
same  period  of  the  year.  Of  seven  Turnstones  seen  by  him  on  June  15,  he  listed 
three  as  “adult,”  but  these  might  well  have  been  in  their  lirst  summer  plumage 
(which  in  some  individuals  is  much  like  that  of  breeding  adults).  He  also  saw 
three  White-rumped  Sandpipers  on  June  15  in  non-breeding  dress.  So  far  as  I 
could  determine,  none  of  the  shorebirds  observed  by  me  during  this  summer 
period  were  in  nuptial  plumage. 

The  Great  Blue  Heron  can  readily  be  found  in  Panama  throughout  the  year, 
and  probably  for  this  reason  has  been  assumed  to  nest.  Hellmayr  and  Conover 
(1948:  170)  say  it  does  not  breed  in  Central  America,  however,  and  banding 
has  established  that  northern-bred  individuals  not  only  migrate  as  far  as 
Panama  but  may  summer  in  the  tropics,  e.g.,  a bird  collected  in  Cuba  about 
July  1,  1934,  which  had  been  banded  as  a juvenile  in  Wisconsin  the  previous 
year  (Cooke,  1946;  Seth  Low,  in  lift.).  I suspect  that  other  northern-bred  herons, 
particularly  the  Little  Blue  Heron  {Florida  caerulea)  and  Snowy  Egret  {Leu- 
cophoyx  thula)  commonly  occur  in  Panama  in  summer.  Examples  of  both 
species  banded  as  nestlings  in  the  L'nited  States  have  been  recovered  in  Central 
America  (Lincoln,  1939:  115).  While  I know  of  no  way  to  distinguish  unbanded 
northern  birds  of  these  species  from  local  birds,  certain  facts  are  suggestive. 
The  Little  Blue  Herons  I see  in  Panama  during  the  summer  are  mostly  in 
mottled  plumage  so  probably  were  hatched  the  year  before.  A number  of  these 
birds  banded  as  nestlings  in  Mississippi  have  been  taken  the  same  or  the  fol- 
lowing year  in  Central  America,  including  Panama.  One  banded  in  1935  was 
recovered  in  British  Honduras  on  July  20,  1936  (Coffey,  1948:  3).  The  50  to  70 
Snowy  Egrets  which  frequent  the  mud-flats  near  Old  Panama  in  summer 
have  no  noticeable  plumes.  While  few  banded  Snowy  Egrets  have  been  reported 
from  Central  America,  the  only  summer  recovery  (Costa  Rica,  July  8,  1933) 
was  a bird  banded  as  a nestling  in  Texas  in  May  of  the  preceding  year  (Lincoln, 
1939:  115;  Seth  Low,  in  lilt.). 

Similarly,  the  Osprey,  chiefly  a winter  visitant  in  Panama,  is  frequently  seen 
there  during  the  summer.  De  Schauensee  (1949:  403)  has  reported  the  species 
summering  also  in  Colombia.  LeRoy  Wilcox,  who  has  banded  1004  nestling  or 
fledgling  Ospreys  on  Long  Island,  New  York,  writes  me  that  there  have  been 
only  two  recoveries  of  such  birds  during  the  year  after  banding.  Both  recoveries 
were  in  the  tropics:  one  August  12,  1937,  in  Brazil  (banded  June  20,  1936), 
the  other  May  5,  1942,  in  Cuba  (banded  July  3,  1941).  The  inference  that 
young  birds  remain  on  their  wintering  grounds  seems  reasonable.  Yet  not  all 
southern-summering  Ospreys  are  immature,  for  Seth  Low  of  the  L^.  S.  Eish  and 
Wildlife  Service  informs  me  that  one  recovered  on  June  28,  1935,  in  \Ynezuela 
had  been  banded  as  an  adult  in  Delaware  on  x\pril  26,  1934. 

Summering  Laridae  are  conspicuous  in  Panama.  The  Laughing  Gull,  abun- 
dant in  winter,  can  be  found  in  numbers  the  year  round.  Imhof  recorded  it 
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every  month  of  1942,  noting  as  many  as  450+  on  June  20,  and  150  on  June  28. 
My  June  and  July  birds  all  had  the  brownish  wings  of  immaturity,  though  an 
occasional  individual  showed  a well-developed  hood.  At  least  five  laughing  Gulls 
banded  as  juveniles  on  the  Atlantic  coast  of  the  United  States  have  been  taken 
in  Panama,  four  of  them  the  same  or  the  following  year.  One  banded  in  \4r- 
ginia  on  July  29,  1940,  was  found  with  wing  broken  at  Farfan  Beach,  Canal 
Zone,  on  June  15,  1941  (J.  H.  Buckalew  and  S.  Low,  in  lilt.).  Common  Terns 
which  I have  seen  regularly  in  summer  in  Panama,  about  inland  waters  as  well 
as  on  the  coast,  have  been  in  the  white-faced,  dusky-billed  “portlandica” 
condition — the  immature  summer  dress  according  to  Palmer  (1941:  164).  A 
Panama  bird  which  I picked  up  sick  on  June  25,  1949,  and  a solitaiy^  female 
collected  by  Jewel  on  June  9,  1912  (Stone,  1918:  244),  were  also  in  this  plumage. 
Young  Common  Terns  banded  in  the  eastern  L+ited  States  have  been  taken 
the  following  summer  off  the  north  coast  of  South  America,  and  one  immature 
banded  in  Minnesota  July  6,  1933,  was  recovered  at  La  \Tnta  Beach,  on  the 
Pacific  coast  of  Panama,  on  October  1,  1934  (Lincoln,  1936:  146).  Royal  Terns, 
frequently  seen  in  Panama  in  June  and  July  (Imhof  saw  15  on  June  20,  1942), 
are  white-fronted  individuals.  Northern-bred  Royal  Terns  are  known  to  mi 
grate  as  far  as  South  America  and  some  summer  in  the  tropics— e.g.,  one  caught 
in  Jamaica  on  June  22,  1934,  bandedin  South  Carolina  on  July  11, 1933  (Lincoln, 
1936:  148).  The  Black  Tern,  a common  migrant  and  also  a winter  visitant,  I 
found  in  substantial  numbers  on  June  28,  1948,  on  a launch  trip  in  Panama 
Bay,  not  far  from  Balboa.  Although  I did  not  go  offshore  in  the  following  years, 

I saw  six  on  Gatun  Lake  near  Barro  Colorado  Island  on  June  28,  1949,  and  a 
few  off  Gamboa  on  July  5,  1949.  All  were  in  non-breeding  plumage. 

The  Nighthawk  {Chordeiles  minor)  may  also  belong  in  this  category.  Every 
evening  of  June  and  July  in  1948,  1949,  and  1950,  at  my  brother’s  home  in  the 
Juan  Franco  suburb  of  Panama  City,  I have  seen  and  heard  from  two  to  six  | 
of  these  birds  flying  high  and  giving  repeatedly  the  familiar,  penetrating,  i 
characteristic  peent  call.  No  race  of  minor  is  known  to  breed  in  continental  i 
America  south  of  Mexico.  Until  specimens  are  collected  it  is  unsafe  to  assume,  | 
however,  that  these  birds  summering  in  Panama  are  non-breeding  northern  i 
birds.  It  should  be  noted  that  a crippled  individual  of  minor  (identified  as  ^ 
C.  m.  Jienryi  by  de  Schauensee,  1945:  509)  has  been  taken  in  Colombia  in  June.  ' 
.•Mso  to  be  noted  is  the  fact  that  the  Lesser  or  Trilling  Nighthawk  (C.  aculi-  I 
pennis),  whose  voice  is  very  dissimilar  to  that  of  minor,  is  not  known  to  breed  | 
in  Panama  or  Costa  Rica.  j 

The  summering  in  the  tropics  of  northern  birds  is  more  regular  and  wide- 
spread than  has  generally  been  realized.  With  the  increase  of  banding  enough 
data  should  in  time  accumulate  to  determine  the  relationship  of  age  to  the 
duration  of  the  southern  sojourn.  On  the  fragmentary  evidence  now  available 
it  would  seem  that  most  of  these  summering  individuals  are  immature. 
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TKN  CONSECUTIVK  NKSTS  OF  A SONG  SPARROW 


BY  AXDRKW  J.  BERGER 


f 


HIS  brief  paper  presents  data  on  ten  consecutive  nests  of  a color-banded 


female  Song  Sparrow  {Melospiza  melodia):  one  in  1948,  five  in  1949,  and  i 
four  in  1950.  Her  mate  for  the  1948  nest  and  the  first  four  nests  of  1949  was  p 
the  same  color-banded  male.  One  other  nest,  probably  built  by  this  female,  1 
is  also  mentioned.  ‘ 

On  July  1,  1948,  at  Ann  Arbor,  Michigan,  I found  a Song  Sparrow  nest  which 
contained  one  addled  (no  embryo)  Song  Sparrow  egg,  two  Cowbird  {Molothrus  ' 
ater)  nestlings  about  24  hours  old,  and  one  Song  Sparrow  nestling  which  left 
the  nest  as  I exp)osed  it.  The  sparrow  was  fully  feathered  and  would  not  remain 
in  the  nest  when  replaced.  I trapped  and  color-banded  both  adult  sparrows. 
One  of  the  young  Cowbirds  disappeared  from  the  nest  on  July  5,  but  the  other 
fledged  July  9.  The  sparrows  fed  this  Cowbird  until  July  24.  After  leaving  the 
nest,  the  Cowbird’s  period  of  dependence  on  the  Song  Sparrows  was  15  days. 

On  July  28,  I saw  the  color-banded  Cowbird  with  three  English  Sparrows 
{Passer  domesticus)  about  one-fourth  mile  from  the  Song  Sparrow  nest,  and 
again,  on  August  5,  I saw  the  Cowbird  with  several  English  Sparrows,  but  I 
did  not  see  the  sparrows  feed  the  Cowbird.  This  nest  is  of  special  interest  be- 
cause the  Cowbird  eggs  must  have  been  laid  only  two  or  three  days  before  the 
Song  Sparrow  egg  hatched. 

In  Table  1,  data  from  nest  No.  1 (three  young  fledged  May  21)  are  not 
included  in  the  totals  because  the  adults  were  not  banded  at  that  time.  Since 
nest  No.  2 was  built  only  20  yards  from  nest  No.  1,  in  an  area  where  there  were 
no  other  Song  Sparrows,  however,  it  seems  quite  possible  that  it  belonged  to 
the  same  pair.  I knew  that  after  leaving  the  nest  the  Cowbird  from  this  nest 
was  attended  by  the  Song  Sparrows  for  at  least  13,  and  possibly  15,  days. 

In  1949  I saw  the  male  for  the  first  time  on  March  25,  the  female  on  April 
14.  They  occupied  the  same  home  range  as  in  1948.  The  banded  male  I last  saw  : 
on  June  28,  1949.  On  July  2,  I first  noted  the  female  with  an  unbanded  male.  ! 
On  .\ugust  4,  I traj)ped  the  female  at  her  fifth  nest  for  that  year.  Both  the  I 
colored  band  and  the  number  on  the  aluminum  band  were  checked.  Her  un-  j 
banded  mate  would  not  enter  the  trap.  | 

During  the  winter  of  1949-50  the  area  which  had  been  the  home  range  of  | 
the  female  for  the  two  preceding  nesting  seasons  was  destroyed  by  construction 
of  the  University  Maternity  Hosj)ital.  On  .\pril  20,  1950,  I found  the  female 
with  an  unbanded  male  near  the  e.xit  to  the  University  Arboretum,  approxi- 
mately a quarter  of  a mile  from  the  old  nesting  area.  The  two  areas  were  sepa- 
rated by  the  Huron  River  and  a belt  of  woods  on  either  side  of  the  river. 
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TABLE  1 

Chronology  of  Song  Sparrow  Nests 


Date  Found 

Contents  when 
found 

First  host 
egg  laid 

Known 

host 

eggs 

Cow- 
1 bird 
eggs 

No. 

host 

young 

fledged 

No. 

Cow- 

birds 

fledged 

Remarks 

1948 

Apr.  23* 

Under  con- 

struction 

Apr.  25 

4 

1 

2 

1 

Banded  Cowbird  still 
being  fed  June  3 

Julyl 

1 host  egg;  1 
host  and  2 
Cowbird 
nestlings 

June  6f 

2 

2 

1 

1 

1 

Song  Sparrow  fledged 
July  1;  Cowbird 
fledged  July  9 

1949 

Apr.  24 

Under  con- 

struction 

Apr.  26 

0 

0 

0 

Nest  destroyed  Apr. 
. 27  after  2nd  egg 
was  laid 

May  3 

Under  con- 

struction 

1 

May  4 

4 

2 

0 

0 

3 host  eggs  disap- 
peared May  9;  nest 
deserted 

May  15 

3 Cowbird  eggs 

; May  16 

1 2 

1 

1 

] 

' 3 

0 

0 

3 Cowbirds  hatched 
but  disappeared  be- 
tween May  28  and 
June  2 

June  18 

4 host  eggs 

June  4f 

4 

0 

I 

4 

0 

2 eggs  hatched  June 
19;  3 fledged  pre- 
maturely June  27 
due  to  banding 

July  31 

1 host  nestling 

! 

July  14t 

1 

0 

1 

0 

Nestling  still  in  nest 
on  August  4 

1950 

May  1 

j 1 host  egg 

May  1 

1 

1 

0 

0 

Eggs  disai>peared 

May  7 

May  11 

Empty 

May  12 

2 

i ^ 

0 

0 

Eggs  disappeared 

May  23 

June  2 

5 host  eggs 

May  28t 

5 

' 0 

0 

0 

5 eggs  June  11;  nest 
empty  June  12 

June  18 

1 Cowbird  and 
2 host  eggs 

June  17f 

2 

5 

0 

0 

5 eggs  June  29;  nest 
empty  July  1 

Totals. . . . 

1 2' 

18 

6 

1 

* Data  from  this  nest  not  included  in  totals;  see  text, 
t Estimated 


On  May  11,  1950,  1 found  nest  No.  9 by  watching  two  female  Cowbirds. 
One  Cowbird  flew  from  a telephone  wire  to  a raspberry  thicket  and  then  to 
the  ground.  The  male  Song  Sparrow'  flew  to  the  thicket  and  gave  alarm  notes. 
The  Cowbird  flew  away.  I found  the  complete  but  empty  nest  at  once  by  going 
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to  the  place  from  which  the  Cowbird  had  flown.  After  this  Cowbird  left  the 
area,  the  Song  Sjiarrow  flew  to  a tree  25  yards  from  the  nest,  continued  giving 
alarm  notes,  and  the  second  ('owbird  flew  from  the  tree.  The  first  Song  Sparrow 
egg  was  laid  in  this  nest  the  following  day  and  the  first  Cowbird  egg  two  days 
after  that.  Two  additional  Cowbird  eggs  were  laid  on  May  15.  On  May  22, 
the  nest  contained  five  C'owbird  but  no  sparrow  eggs.  It  seemed  probable  that 
in  this  case  the  Cowbirds  found  the  nest  by  watching  the  nest  building  process. 

At  two  other  nests,  on  the  other  hand,  I believe  that  female  Cowbirds  I was 
watching  were  searching  for  a nest.  On  April  29,  1950,  while  I was  trying  to 
find  nest  No.  8,  I watched  a female  Cowbird  for  a half  hour  as  she  walked 
about  through  the  grass,  peered  under  clumps  and  hopped  to  the  top  of  tus- 
socks. Her  movements  were  deliberate  and  at  no  time  did  I see  her  pick  up  food,  g 

I feel  confident  that  she  did  not  find  the  Song  Sparrow  nest  at  that  time,  be- 
cause after  the  Cowbird  flew  off  I searched  the  same  area  she  had  covered. 
Upon  finding  the  nest  on  May  1,  I learned  that  it  was  about  twenty-five  feet 
beyond  the  area  we  had  searched.  The  one  Cowbird  egg  was  laid  in  this  nest 
on  May  4.  Again  on  May  v30,  1950,  while  looking  for  nest  No.  10,  I watched  a 
female  Cowbird  in  the  same  type  of  searching  activity.  I did  not  find  this 
nest  until  June  2,  but  the  Cowbird  did  not  find  it  at  all.  Unlike  the  other  nests 
of  the  Song  Sparrow  this  nest  was  built  in  a field  85  yards  from  a thicket  and 
the  edge  of  a large  grove  of  trees. 

The  total  number  of  Song  Sparrow  eggs  laid  undoubtedly  was  greater  than 
that  indicated  in  Table  1.  Whenever  possible  I visited  nests  daily  during  the 
laying  period,  but  the  time  of  visit  varied.  On  some  days  it  seemed  certain 
that  a Song  Sparrow  egg  had  been  removed  by  a Cowbird  before  my  visit  to 
the  nest.  The  following  data  from  nest  No.  9 justify  this  assumption:  May 
12,  female  on  nest  with  one  host  egg,  11:20  a.m.;  May  13,  female  not  on  one  , 
host  egg,  2:30  p.m.;  May  14,  female  on  one  host  and  one  Cowbird  egg,  10:30 
a.m.;  May  15,  female  on  two  host  and  three  Cowbird  eggs,  8:30  a.m.  I have 
never  known  a Song  Sparrow  to  skip  a day  in  the  laying  of  a clutch. 

Nest  No.  11  was  the  only  nest  not  built  on  the  ground.  This  nest  was  20  i 
inches  from  the  ground  in  a blackberry  thicket.  The  shortest  distance  between  } 
consecutive  nests  was  20  yards,  the  greatest,  175  yards,  and  the  average,  96  - 
yards.  For  six  nests,  the  interval  between  the  destruction  of  a nest  and  the 
laying  of  the  first  egg  in  the  next  varied  from  five  to  seven  days.  Only  three  out 
of  ten  nests  were  successful. 

T am  indebted  to  Dr.  George  M.  Sutton  for  determining  the  fate  of  nest  No. 

I I during  my  absence  from  Ann  Arbor  (June  20  to  August  4,  1950).  I have  been 
unable  to  find  the  banded  Song  Sparrow  since  my  return  to  Ann  Arbor. 
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REMARKS  ON  THE  PHILIPPINE  MALLARD 


BY  S.  DILLON  RIPLEY 

IN  THEIR  most  interesting  and  provocative  review,  “The  Family  Anatidae,” 
Messrs.  Delacour  and  Mayr  (1945.  Wilson  Bulletin,  57:  21  and  39),  have 
briefly  discussed  the  Philippine  Mallard  (d;/a5  Inzonica),  expressing  their  belief 
that,  together  with  A.  poecilorhyncha  (the  Spot-bill  Duck  of  the  Asian  mainland 
and  Japan)  and  A.  superciliosa  (ihe  Australian  Duck  of  the  southern  Malaysian 
subregion,  Australia,  and  the  southern  Pacific  islands),  it  formed  a single 
species. 

\Try  little  is  known  about  Inzonica  in  the  wild  state,  as  any  perusal  of  books 
on  Philippine  birds  will  reveal.  Nor  are  there  any  significant  observations  on 
the  form  in  confinement.  Aside  from  birds  in  dealers’  pens,  Philippine  Mallards 
have  been  kept  in  captivity  only  by  the  late  Mr.  de  Laveaga  in  California, 
Mr.  Peter  Scott  (who  still  has  one  pair  in  England),  and  myself. 

My  observations  on  Inzonica  are  fragmentary,  but  I present  what  I can  at 
this  time,  as  I have  recently — by  one  of  those  appalling  strokes  of  ill  luck  re- 
served for  aviculturists — lost  my  breeding  female  to  a Red-shouldered  Hawk 
(Bnteo  lineatus),  and  thus  have  little  chance  of  adding  anything  further  of 
significance  to  this  record.  During  the  spring  seasons  of  1949  and  1950  two  of  my 
Philippine  Mallards  paired  up,  but  unluckily  I was  away  most  of  the  time. 
However,  I did  manage  to  see  the  female  frequently  indulge  in  the  sideways 
head-dipping  familiar  to  all  who  have  watched  the  Common  Mallard  (Anas 
platyrhynchos)  and  closely  allied  forms  in  display.  The  dipping  was  accom- 
panied by  a weak  quacking  of  the  general  intensity  and  tone  of  a hen  Cadwall’s 
(d.  sirepera)  or  Pintail’s  (d.  acnta).  The  drake  did  not  indulge  in  distinctive 
posturing.  He  occasionally  responded  to  the  duck’s  head-dipping  by  swimming 
rapidly  alongside  her  in  a rather  stiffly  erect  pose.  He  uttered  no  notes  during 
this  time.  He  was  aggressive  and  indulged  in  violent  chasing  of  any  other  duck, 
whatever  the  species,  that  ventured  within  twenty  feet  or  so  of  his  mate  during 
non-feeding  times.  At  feeding  time  he  was  also  aggressive,  but  his  radius  of 
tolerance  of  approach  was  greatly  reduced. 

No  eggs  were  laid  in  1949.  In  1950,  at  the  end  of  June,  four  eggs  were  laid 
some  distance  from  the  water  under  a box  placed  on  the  ground  in  a covert  of 
alder  and  willow  bushes.  The  eggs  were,  according  to  the  man  who  was  caring 
for  my  birds,  spherical,  “like  billiard  balls,’’  dull  greenish-white,  and  unglossed. 
Mr.  D.  S.  Rabor  of  Silliman  University,  Negros  Island,  in  the  Philippines,  tells 
me  that  in  his  experience  the  Philippine  Mallard  lays  only  four  eggs  in  the  wild 
state.  If  this  is  average,  it  is  an  interesting  example  of  reduction  of  clutch  size 
in  a tropical  anatid  species.  The  Spot-bill  Duck  lays  a clutch  of  8-10  eggs, 
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the  Australian  Duck  7-8  egi^s  normally.  Exceptionally  large  clutches  may  occur 
in  both  these  species  (Phillips,  192vS.  “A  Natural  History  of  the  Ducks,”  Vol. 
2,  pp.  90-91  and  103-104). 

Unfortunately  my  Philippine  Mallard  eggs  did  not  hatch  well.  Only  one 
duckling  emerged  from  the  shell,  and  it  died  July  30,  three  or  four  days  after 
hatching.  It  is  now  in  the  collection  at  Yale  Peabody  Museum  (No.  11297). 
Miss  Shirley  (daser’s  line  drawing  of  it  is  reproduced  herewith  (Fig.  1). 


Fig.  1 Downy  young  of  Philippine  Mallard  {Anas  luzonica).  From  a drawing  by  Shirley 
Glaser. 

The  downy  young  of  the  Spot-bill  Duck,  the  Australian  Duck,  and  Common 
Mallard  are  nearly  indistinguishable  (personal  observation;  Phillips,  op.  cit.).  i 
A perusal  of  Figure  1 will  show  that  the  downy  duckling  of  luzonica,  on  the  j 
other  hand,  is  distinctly  different  from  the  ordinary  Mallard-like  duckling.  I 
The  eye-stripe  is  interrupted  in  front  of  the  eye,  in  this  respect  being  like  that  j 
of  Anas  waigiuensis  but  unlike  that  of  other  species  of  The  face  is  dark,  j 

shaded  with  rich  burnt  umber.  The  clove  brown  of  the  top  of  the  head  is 
carried  down  onto  the  neck  to  form  a partial  collar.  The  white  spots  on  the 
back  near  the  origin  of  the  wings  are  very  much  reduced,  only  an  indication, 
as  is  the  faint  strip  of  white  marking  the  posterior  edge  of  each  wing.  The  spots  I 
on  the  sides  of  the  rump  are  also  reduced.  The  breast  and  upper  flanks  are 
shaded  with  hair  brown. 

I am  not  prepared  to  say  that  my  four  eggs  were  typical  of  this  species.  As 
a clutch  they  certainlv  were  unlike  those  of  the  other  Mallard-like  ducks.  The 
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coloration  of  my  downy  young  bird  is  also  strikingly  different,  in  degree  if  not 
in  basic  pattern,  from  that  of  ducklings  of  other  Mallard-like  species.  These 
juvenile  characters  and  the  rather  distinctive  adult  plumage  of  the  Philippine 
Mallard  incline  me  to  believe  that  liizonica  is  an  old  relict  form  and,  as  such, 
well  worthy  of  full  specific  rank.  As  for  superciliosa  and  poecilorhyncha,  ad- 
mittedly they  are  closely  related  to  each  other,  but  since  luzonica  to  some 
extent  separates  them  geographically,  I submit  that  all  three  should  be  con- 
sidered distinct  species. 

Peabody  Museum  of  Natural  History,  Yale  University,  New  Haven, 
Connecticut 
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Edward  L.  Chalif  was  born  in  Odessa, 

Russia,  on  July  17,  1903,  but  he  came  to  the 
United  States  when  two  years  old.  His  trav- 
els have  taken  him  to  all  48  States;  to  the 
Arctic  Circle  and  beyond  in  both  the  New 
World  and  the  Old;  by  canoe  to  within  a 
hundred  miles  of  Hudson  Bay;  and  to  Mexico. 

He  studied  geology  and  mineralogy  at  New 
York  University.  During  World  War  II  he 
was  a Captain  in  the  U.  S.  Army.  Trained  as  a 
dancer,  he  was  asked  by  the  renowned  Pav- 
lowa  to  join  the  Ballet  Russe,  but  he  became  a 
professional  dancing  teacher  instead.  His 
interest  in  birds  was  roused  by  an  American 
Museum  display  exhibited  in  his  public 
school.  He  is  now  a member  of  the  A.O.U.,  the 
Cooper  Club,  the  Linnaean  Society  of  New  York,  the  B.O.U.,  the  B.O.C.,  and  the  Societe 
Ornithologique  de  France.  He  has  spent  the  past  summer  in  the  field  gathering  material  for  his 
forthcoming  guide  to  Mexican  birds. 


A REVIEW  OF  THE  RACES  OF  THE  TRAILL’S 
FLYCATCHER 

BY  JOHN  W.  ALDRICH 

IN  CONNECTION  with  the  preparation  of  a book  on  the  birds  of  Wash- 
ington, I have  been  prompted  to  reinvestigate  the  problem  of  geographic 
variation  in  the  Traill’s  Flycatcher  in  order  to  determine  the  proper  names 
for  the  subspecies  which  occur  in  that  state.  Like  the  several  other  investi- 
gators who  have  come  to  grips  with  this  species,  I have  found  geographic 
variations  quite  difficult  of  analysis.  To  evaluate  the  variations  within  the 
restricted  region  wherein  my  original  interest  lay,  I have  found  it  necessary  to 
appraise  the  extent  of  variation  over  the  entire  range  of  the  species.  The  result 
has  been  that  some  hitherto  unnoted  facts  have  come  to  light.  In  some  cases 
in  the  past,  what  have  been  considered  extreme  individual  variations  or  di- 
chromatism have  proved  to  be  geographical  variations.  This  has  been  largely 
due  to  failure  to  distinguish  breeding  birds  from  late  migrants.  As  Phillips 
(1948:  507)  has  so  rightly  pointed  out,  the  extreme  shortness  of  the  period 
during  the  breeding  season  when  it  is  safe  to  assume  that  specimens  are  not 
migrants  has  undoubtedly  led  to  some  mistakes  in  recognition  of  breeding 
birds.  Such  cases,  mentioned  beyond,  involve  the  type  specimens  of  two 
(traillii  and  hrewsteri)  out  of  the  seven  subspecies  described  to  date. 

William  Brewster  (1895:  159)  seems  to  have  noted  correctly  that  the  breed- 
ing Traill’s  Flycatcher  of  the  midwestern  lowlands  is  not  the  same  as  that 
which  breeds  in  the  northeastern  boreal  region,  a view  which  he  acknowledged 
was  shared  by  Baird,  Ridgway,  Merriam,  and  Bendire.  Brewster  identified 
Audubon’s  type  of  ^‘Muscicapa  Traillii''  with  the  breeding  bird  of  the  Mis-  | 
sissippi  Valley  region  and  westw^ard,  however,  rather  than  with  the  northern  | 
and  eastern  boreal  region,  and  described  the  latter  as  a new  subspecies,  Empi-  ( 
donax  traillii  alnorum.  | 

Harry  C.  Oberholser  (1918:  89)  appears  to  have  correctly  referred  Audu-  i 
bon’s  type  of  ‘‘Muscicapa  Traillii"  to  the  northern  and  eastern  populations,  ! 
making  alnorum  a synonym  of  it,  but  he  failed  to  recognize  the  differences  i 
(noted  by  Brewster  and  others)  in  breeding  birds  of  the  interior  from  those  of  | 
the  northeastern  highlands  and  northern  boreal  region.  Also,  it  appears  that  | 
Allan  Phillips,  who  has  written  by  far  the  most  enlightened  and  comprehensive 
review  of  this  species  to  date,  failed  to  note  these  differences. 

\’ariations  of  these  flycatchers  in  the  western  part  of  the  continent  have 
been  described  by  Oberholser  (1918,  19vI2,  and  1947),  by  Miller  (1941),  and 
by  Phillips  (1944  and  1948). 

In  the  present  study  approximately  900  specimens  were  available  among  t 
which  only  those  collected  from  June  21  to  July  26  were  considered  as  definitely 
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breeding.  This  limitation  was  based  on  the  fact  that  the  latest  known  date  for 
spring  migration  was  June  15,  at  Orient,  Long  Island,  while  the  earliest  date  of 
fall  migration  was  August  1,  at  Englewood,  New^  Jersey.  Five  days  were  added 
at  each  end  of  the  migration  period  as  an  arbitrary  margin  of  safety. 

The  distinct  races  found  recognizable  on  the  basis  of  combined  character 
differences  were  as  follows: 

1.  E.  t.  brewsteri.  A small,  dark,  brownish,  short-  and  rounded-winged,  large- 
billed race  from  the  coast  of  the  Pacific  Northwest,  recently  redescribed  as 
zopholegus  (Oberholser,  1947:  77).  The  type  specimen  of  brewsteri  (Oberholser, 
1918:  93),  which  I have  compared  in  the  present  study,  is  identical  with  these 
dark  Pacific  Northwest  birds,  and  quite  different  from  what  appear  to  be 
definitely  breeding  Great  Basin  birds.  This  specimen  was  collected  by  Ober- 
holser at  Cloverdale,  Nevada,  May  31,  1898,  and  at  that  date  could  very  easily 
have  been  a migrant  of  the  northwest  coastal  breeding  population.  Under  the 
circumstances  there  seems  to  be  no  alternative  but  to  consider  E.  /.  zopholegus 
a synonym  of  E.  t.  brewsteri^  an  action  recommended  by  Phillips  (1948:  511), 
but  for  a somewhat  different  reason,  and  to  apply  the  name  brewsteri  to  the 
Pacific  coast  race  from  \’ancouver  Island  southward.  The  intensity  of  colora- 
tion of  this  race  lessens  in  Oregon  and  California  west  of  the  Cascades  and 
Sierra  Nevada  Divide,  but  the  small  size  remains  constant. 

2.  E.  t.  traillii.  A dark  greenish,  long-  and  pointed-winged,  short-billed, 
northern  and  eastern  boreal  forest  region  race  seems  to  include  Audubon’s 
type  of  traillii,  although  this  specimen  was  collected  as  a migrant  outside  of 
the  breeding  range  of  that  race.  The  Alaskan  segment  of  this  population  was 
described  by  Phillips  (1948:  509)  on  the  basis  of  larger  size  and  given  the  name 
alascensis.  However,  I do  not  believe  that  this  race  is  tenable  since  10  out  of  34 
specimens  (30%)  of  both  sexes  of  definitely  breeding  birds  from  northeastern 
North  America  cannot  be  distinguished  from  Alaskan  breeding  birds  on  the 
basis  of  the  extremes  given  by  Phillips,  and  since  6 out  of  8 (75%)  of  both  sexes 
from  Alaska  cannot  be  distinguished  on  the  basis  of  size  from  the  larger  birds 
in  a breeding  series  from  the  Northeast.  The  slightly  more  brownish  coloration 
does  not  seem  to  be  adequate  to  distinguish  the  majority  of  Alaskan  speci- 
mens. 

A thorough  examination  of  the  type  specimen  of  E.  t.  traillii  leaves  very 
little  doubt  that  it  is  an  example  of  the  dark  greenish  northern  and  eastern 
boreal  population.  We  now  have  definite  evidence  that  Traill’s  Flycatchers 
breed  in  the  general  region  where  Audubon  is  presumed  to  have  collected  the 
type,  since  two  males  were  taken  July  18,  and  a female  July  28,  19vS0,  at  Stutt- 
gart, Arkansas,  by  Brooke  Meanley.  There  is  considerable  doubt,  however, 
that  Audubon’s  type  was  a breeding  bird  in  view  of  his  statement  (1831 : 236) 
that  he  found  the  species  “only  in  the  skirts  of  the  woods  along  the  prairie 
lands  of  the  Arkansas  river”  in  April.  This  would  seem  to  be  much  too  early 
for  the  species  to  be  breeding  there  since  Brooke  Meanley  has  informed  me 
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(in  letter)  that,  although  he  made  two  trips  a week  to  suitable  habitat  for 
nesting  Traill’s  Flycatchers  at  Stuttgart,  Arkansas,  it  was  May  24  before  he 
noted  the  first  signs  of  breeding.  Audubon  said  that  the  female  of  the  pair 
belonging  to  this  species  contained  eggs  about  the  size  of  “green  pease.”  How- 
ever, the  tyj)e,  although  the  sex  is  not  indicated  on  the  label,  is  almost  cer- 
tainly not  a female,  but  a male,  and  a big  one  at  that,  with  a wing  of  74  mm. 
(larger  than  the  maximum  for  females  of  even  the  Alaskan  population).  All 
things  considered,  I believe  the  type  of  Muscicapa  TrailliV^  to  be  a migrant 
of  the  breeding  population  of  the  northern  and  eastern  boreal  region.  The 
sj)ecimen  matches  the  dark  coloration  of  that  breeding  population,  not  the 
jialer  coloration  of  the  midwestern  prairie  population.  The  two  males  and 
female  collected  at  Stuttgart  by  Meanley  were  certainly  breeding  birds.  Al- 
though they  are  not  typical  of  the  interior  lowland  race,  they  are  nearer  to  it 
than  to  typical  traillii.  The  two  specimens  collected  by  Arthur  Howell  in 
Arkansas,  and  considered  by  Oberholser  as  representative  of  the  breeding 
})opulation  there,  were  collected,  respectively,  at  Stuttgart,  May  13,  and  at 
Chester,  June  4.  Both  of  these  dates  are  too  early  to  be  considered  as  definitely 
breeding  without  substantiating  evidence;  and  no  definite  evidence  of  breeding 
was  recorded.  In  any  case  the  two  specimens  are  pale,  quite  typical  of  the 
interior  lowland  race,  and  nothing  like  Audubon’s  dark  colored  type  of  traillii. 

If  the  Alaskan  race  were  to  be  recognized  it  would  be  necessary  to  call  it  Empi- 
dona.x  traillii  traillii,  the  type  of  which,  although  unsexed,  appears  to  be  a 
large  male  (wing,  74  mm.;  tail,  57;  exposed  culmen,  11.5)  fairly  typical  of 
the  Alaskan  breeding  population.  It  is  certainly  closer  to  the  average  size  for 
that  population  than  to  the  average  for  the  northeastern  population.  If  two 
northern  races  were  to  be  recognized,  the  eastern  one  would  bear  Brewster’s 
name,  al norum. 

The  most  disturbing  fact  encountered  in  considering  the  population  from 
Alaska  to  the  Maritimes  as  one  race  is  that  a segment  in  western  Mackenzie 
is  noticeably  i)aler,  showing  intermediacy  toward  the  plains  race.  This  inter- 
mediate segment  evidently  completely  separates  the  dark  Alaskan  population 
from  the  dark  northeastern  one.  Despite  this  fact  this  entire  northern  popu- 
lation appears  to  have  no  variation  clear-cut  enough  to  permit  the  iden- 
tification of  as  much  as  75  per  cent  of  the  individuals  of  any  segment  thereof. 

I therefore  believe  that  it  should  be  considered  a single  subspecies. 

3.  E.  t.  adastus.  A medium-toned,  greenish,  long-  and  rounded-winged, 

long-billed  race,  breeding  in  the  northern  Great  Basin  of  Idaho,  eastern  Oregon, 
eastern  Washington,  and  southeastern  British  Columbia;  based  on  birds  from 
Hart  Mountain  in  the  Warner  X’alley  of  central-southern  Oregon;  described 
by  Oberholser  (1932:  3).  Although  Miller  (1941)  was  unable  to  distinguish  this 
race,  both  Philli])s  (1948)  and  I believe  that  it  is  distinguishable  on  the  basisl 
of  the  range  and  characters  above  ascribed  to  it.  ■ 

4.  E.  1.  e.xtimus.  .\  pale-toned,  grayish,  med'um  rounded-winged,  long-tailed,^ 
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long-billed  race  which  occupies  the  southern  Great  Plains,  southern  Great 
Basin,  and  desert  region  of  Arizona  and  New  Mexico;  described  by  Phillips 
(1948:  512).  It  is  a well-marked  subspecies  although  my  concept  of  its  range  is 
somewhat  different  from  that  of  Phillips.  It  seems  logical  to  me  to  include  in  it 
all  pale-colored  southwestern  populations,  including  those  of  the  southern 
Great  Basin  and  the  southern  Great  Plains  assigned  by  Phillips  primarily  to 
brewsteri.  Birds  from  west  of  the  Sierra  Nevada  in  southern  California  approach 
extimus  in  paleness  of  coloration  but  are  smaller,  in  this  respect  resembling 
typical  brewsteri. 

5.  A pale-toned,  greenish,  long-  and  pointed-winged,  short-billed,  northern 
Great  Plains  race  appears  to  have  an  extension  of  its  range  far  to  the  eastward 
in  the  Interior  Lowlands  physiographic  province  and  the  eastward  extension 
of  that  province,  the  Lake  Plains,  to  the  south  of  the  boreal  coniferous  forest 
region.  Although  this  prairie  population  has  been  considered  subspecifically 
the  same  as  the  northeastern  boreal  race,  it  now  appears  to  be  distinct  and  it 
is  without  a name.  The  only  investigator  previously  to  attempt  to  separate 
the  two  populations  taxonomically  was  Brewster,  and  he  described  the  wrong 
bird. 

Before  a new  name  is  proposed,  the  possibility  that  a name  is  already  avail- 
able must  be  considered.  In  view  of  the  fact  that  van  Rossem  (1934:  350) 
identified  the  type  of  Empidonax  ridgwayi  Sclater  as  Empidonax  t.  traillii  it 
was  thought  that  this  might  actually  be  a specimen  of  the  pale  prairie  race, 
in  which  case  this  name  would  be  applicable.  Accordingly,  typical  specimens  of 
both  the  Great  Plains  and  northeastern  boreal  populations  were  sent  to  the 
British  Museum,  London,  for  comparison  with  the  type  of  ridgwayi.  I am  in- 
debted to  Mr.  E.  Banks  of  the  Bird  Section,  British  Museum,  for  making  these 
comparisons.  It  is  Mr.  Banks’  opinion  (letter  of  April  17,  1950)  that  neither 
of  the  specimens  sent  him  resembles  the  type  of  ridgwayi  at  all  closely  in  color 
tone.  Compared  with  the  typical  example  of  traillii  sent,  the  type  of  ridgwayi 
“has  a dark  olive-green  back  and  darker  gray,  not  white,  underside,  with  the 
white  edge  to  the  outer  tail  feathers  of  which  there  is  a hint  in  E.  t.  brewsteri.” 
Mr.  Banks  writes  further:  “This  dark  specimen  is  quite  unlike  anything  in  our 
series  of  t.  traillii  and  we  do  not  know  the  doubtless  good  reasons  which  caused 
Ridgway  and  Hellmayr  to  ‘sink’  it  in  this  race.”  On  the  basis  of  these  findings 
and  in  view  of  the  fact  that  the  prairie  birds  are  paler,  not  darker,  than  typical 
traillii,  I feel  justified  in  concluding  that  the  name  ridgwayi  is  not  applicable 
to  them.  Therefore,  this  distinct  subspecies  may  be  described  and  named  as 
follows: 

Empidonax  traillii  campestris  new  subspecies.  Plains  Traill’s  Flycatcher 

ry/>c.— 259504,  U.  S.  National  Museum  (Fish  and  Wildlife  Service  Collec- 
tion); adult  male;  Oakes,  North  Dakota;  June  29,  1915;  H.  H.  Sheldon,  origi- 
nal number  129. 
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Subspecific  characters.  In  color  very  pale,  most  closely  approaching  Ernpi- 
(Jona.v  Iraillii  e.xiimus  of  the  southwestern  United  States  but  somewhat  more 
greenish  (less  grayish  or  brownish)  olive  above;  tail  shorter;  bill  smaller; 
wing  more  pointed  with  outermost  (lOth)  primary  distinctly  longer  than  the 
Sth  (6lh  from  outside);  in  size  and  proportions  nearest  to  Empidonax  t.  traillii 
of  the  boreal  portions  of  northern  and  eastern  North  America,  but  in  color 
considerably  ])aler  above.  Compared  with  Empidonax  t.  adaslus,  its  nearest 
relative  to  the  west,  it  is  {)aler  and  more  greenish  (less  brownish)  and  has  a 
smaller  bill  and  more  ])ointed  wing. 

M easurements.--\i\u\t  male  (12  breeding  specimens  from  North  and  South 
Dakota):  wing  (chord),  69-75  (71.2  mm.);  tail,  55-59  (57.4);  exposed  culmen, 
10-12  (10.9);  tarsus,  15-18.5  (16.7);  middle  toe  without  claw,  9-10.3  (9.7). 
Adult  female  (6  breeding  specimens  from  North  Dakota):  wing  (chord),  66-68 
(66.8);  tail,  52-56.5  (54.5);  exposed  culmen,  10-11  (10.7);  middle  toe  without 
claw,  8.5-10  (9.5). 

Dislribiilion. — In  the  breeding  season  north  to  northern  Alberta  and  southern 
Mackenzie;  east  to  central-western  Manitoba,  northern  Wisconsin  and  north- 
eastern Ohio,  also  eastward  along  the  Lake  Plains  into  western  New  York  State; 
south  to  central-eastern  Arkansas;  west  to  southwestern  Alberta  and  probably 
to  the  Rocky  Mountains  in  Montana  and  Wyoming.  The  southern  and  western 
limits  are  very  incompletely  known  because  of  lack  of  definitely  breeding 
specimens  from  the  areas  that  would  demonstrate  this. 

Migrates  west  to:  central  British  Columbia  (near  \^anderhoof),  Idaho  (Coeur 
(r.\lene),  Nevada  (Pahranogat  Valley),  Colorado  (Avalo  and  Loveland),  New 
Mexico  (Rinconada),  and  Michoacan  (La  Salada);  east  to  northern  Ontario 
(Moose  Factory),  Pennsylvania  (Carlisle),  Maryland  (Laurel),  and  District 
of  Columbia  (Y^ashington) ; south  to  Panama  (Gatun,  March  6 and  May  8, 
l\)rto  Hello,  May  26,  and  Cana,  March  23). 

General  Conclusions: 

1.  That  Brewster  (1895)  was  correct  in  considering  the  boreal  and  prairie 
])opulations  as  distinct  subspecies. 

2.  That  the  type  specimen  of  E.  i.  traillii  taken  by  Audubon  in  April  “in 
the  skirts  of  the  woods  along  the  prairie  lands  of  the  Arkansas  River”  was  not 
breeding  but  rather  a large  transient  example  of  the  dark,  boreal  population; 
that  E.  /.  alnorum  is  therefore  a synonym  of  traillii. 

3.  That  the  type  of  Empidonax  ridgwayi  is  not  a representative  of  the 
Northern  Great  Plains-Interior  Lowlands  population,  and  is  probably  uni- 
dentifiable with  any  population  of  Empidonax  traillii  known  at  the  present 
time. 

4.  That  the  type  specimen  of  E.  t.  brewsteri  taken  May  31,  at  Cloverdale, 
Nevada,  was  not  a breeding  bird  in  that  area  but  a migrant  of  the  extremely 
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dark  brown  population  from  the  northwestern  coastal  region;  that  E.  t.  zophole- 
gus  is  therefore  a synonym  of  brewsteri. 

5.  That  the  Alaskan  population,  although  averaging  slightly  larger  than 
the  eastern  Canadian  and  northeastern  United  States  population,  is  not  suffi- 
ciently different  to  warrant  subspecific  distinction;  that  E.  t.  alascensis  is 
therefore  a synonym  of  E.  t.  traillii. 

6.  That  E.  t.  adastus  is  a valid  race  breeding  in  the  northern  Great  Basin 
region. 

7.  That  E.  t.  extimiis  is  a valid  race  which  breeds  not  only  in  the  south- 
western desert  region  but  also  the  southern  Great  Basin  and  southern  Great 
Plains,  including  the  range  east  of  the  Sierra  Nevada  assigned  by  Phillips  to 
brewsteri. 
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Flight  speed  of  Common  Loon  {Gavia  immer). — About  a hundred  miles  up  the  St. 
Lawrence  River  from  Montreal,  Quebec,  at  10  a.m.,  E.S.T.,  on  October  20,  1950,  I had  a 
very  favorable  op|)orlunity  to  check  the  speed  of  a flying  Common  Loon  for  a distance  of 
aljout  live  miles.  The  bird  was  dying  upstream,  roughly  southwest,  possibly  migrating,  at  a 
height  of  about  four  feet  above  the  water.  The  highway  I was  driving  along  paralleled  the 
river  (juite  accurately,  and  I estimate  that,  despite  the  slight  curves,  the  road’s  course  did 
not  e.xceed  the  bird’s  by  more  than  3 or  4 percent  at  most. 

To  keep  abreast  of  the  loon  I had  to  increase  my  speedometer  pace  to  very  nearly  55  miles 
an  hour,  so  that  the  bird,  if  it  had  a very  slightly  shorter  course,  was  making  good  a “ground” 
speed  of  53  miles  an  hour. 

There  was  a cold  and  rather  strong  cross  wind  from  the  northwest — with  a component 
against  the  bird.  Mr.  D.  S.  Ross,  Acting  Officer  in  Charge  of  the  Montreal  .Airport  (Dorval, 
P.Q.),  informs  me  that  over  most  of  this  area  on  October  20  winds  were  reported  as  about 
25  m.p.h.  at  30  feet,  and  he  estimates  that  at  four  feet  above  an  open  water  surface  the  most 
probable  speed  would  have  been  20  m.p.h.  This  agrees  very  closely  with  my  observations 
at  the  time.  The  triangle  of  velocities  is  given  in  Figure  1.  The  direction  of  the  vector  .\C 


Fig.  1.  Ground  speed,  combined  with  wind  speed,  to  give  air  speed  of  flying  Common 
Loon. 

is  that  of  the  river,  taken  from  a map.  The  vector  BC  is  a combination  of  wind  speed  (from 
.Mr.  Ross’s  report)  and  wind  direction  (from  my  own  observations).  .\B  is  the  loon’s  air 
vector.  I'he  length  of  .\B  represents  the  bird’s  air  speed,  which  comes  out  at  about  62  m.p.h. 
— F.  \V.  Preston,  Box  149,  Butler,  Pennsylvania. 

Present  size  of  the  Everglade  Kite  population  at  Lake  Okeechobee,  Florida. — 
.\proj)os  of  a statement  in  the  rej)ort  of  the  .A.O.U.  Committee  on  Bird  Protection  (1950. 
-1//^,  67:  320)  that  the  number  of  surviving  Northern  Everglade  Kites  {Rostrhamns  sociabilis 
plumbeus)  is  not  known,  and  also  apropos  of  Sprunt’s  estimate  (1950.  Audubon  Magazine,  52: 
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386)  of  a total  of  fewer  than  sixty  survivors,  I wish  to  report  that  on  March  14,  1950,  in 
the  vicinity  of  the  species’  nesting  ground  at  Lake  Okeechobee,  Mrs.  Wilmoth  G.  Barker,  of 
Ann  Arbor,  Michigan,  Richard  A.  Herbert,  of  Xew  York  City,  and  I saw  at  least  a dozen  of 
the  kites. 

The  ancient,  one-eyed  boatman  who  has  watched  over  the  kites  for  so  many  years  piloted 
us  into  the  marsh.  Snails  {Pomacea  paludosa)  were  abundant;  we  picked  clusters  of  their 
pink  eggs  off  the  reeds.  For  about  an  hour  we  watched  the  kites  as  they  coursed  back  and 
forth  hunting  snails.  They  carried  the  snails  in  their  red  feet.  F'sually  they  took  their  prey 
back  toward  the  nesting  area,  but  occasionally  we  saw  a female  perch  on  a fallen  j^ost  and 
eat  a snail.  We  must  have  seen  certain  birds  several  times.  Our  estimate  of  12  kites  probably 
was  conservative. 


Male  Northern  Everglade  Kite  alighting  in  willow  near  nest.  Photographed  at  Lake 
Okeechobee,  Florida,  May  15,  1941,  by  Hugo.'tH.  Schroder.  That  day  Mr.  Schroder  saw  27 
adult  kites  in  the  air  at  one  time  and  found  ten  »nests,  each  with  eggs  or  small  young. 

This  being  our  first  experience  with  the  Everglade  Kite,  we  were  surprised  at  noting  that 
the  bird,  especially  the  female,  seemed  to  resemble  the  Rough-legged  Hawk  {Biiteo  lagopus) 
rather  than  the  Marsh  Hawk  {Circus  cyaneus),  a species  with  which  it  has  often  been  com- 
pared. The  kite’s  short,  chunky  build,  and  the  white  upper  tail  coverts  and  basal  part  of 
the  tail  instantly  suggested  the  Rough-leg. 

We  could  not  but  reflect  that,  even  as  this  was  our  first  view  of  these  picturesque  birds, 
so  it  might  well  be  our  last,  for  if  the  Kissimmee  Riv’er  dam  materializes,  the  changing  of 
the  water-level  will  probably  extirpate  the  snails  on  which  the  kites  feed. — K.athleek  Green 
Skelton,  355  West  57th  Street,  New  York  19,  New  York. 
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Amphibians  and  snakes  as  Ruffed  Grouse  food. — In  the  extensive  literature  [lertain- 
ing  to  the  RutTed  Grouse  (Bonasa  umbellns)  there  are  few  references  to  the  species’  eat- 
ing of  snakes  and  amphibians.  Hump  et  al.  (1947.  “The  Ruffed  Grouse,”  pp.  191-192), 
I’etrides  (1949.  Wilson  Bulletin,  61 ; 49),  and  Findley  (1950.  ibid.,  62:  RTS)  have  reported  recent 
records  of  grouse  eating  Common  Garter  Snakes  {Thamnophis  sirtalis)  in  New  York,  Michigan, 
and  Minnesota,  respectively.  Chaddock  (1940.  “Report  of  the  Ruffed  Grouse,  Pinnated  Grouse 
and  Sharp-tailed  Grouse  Croj)  Investigation,”  Wisconsin  Conservation  Department  mimeo- 
grajihed  bulletin)  has  rejiorted  finding  a garter  snake  and  a frog  (Rana  sp.),  respectively,  in 
the  crojis  of  two  Ruffed  Grouse  shot  in  northern  Wisconsin  in  the  fall  of  1939.  Scott  (1947. 
Auk,  64:  140)  has  reported  finding  a small  Red-bellied  Snake  {Storeria  occipitomaculata)  in 
the  croj)  of  a RutTed  Grouse  collected  in  Taylor  County,  Wisconsin,  in  October,  1942. 

We  wish  to  publish  here  two  more  interesting  records  for  Wisconsin  which  came  to  light 
in  19.50  during  our  RutTed  Grouse  population  studies  for  the  Pittman-Robertson  grouse  re- 
search project  (13-R)  of  the  Wisconsin  Conservation  Department.  A Ruffed  Grouse  collected 
September  20,  1950,  in  Forest  County,  Wisconsin,  had  an  American  Toad  {Bufo  americanus) 
in  its  croj).  The  toad  was  96  mm.  long  (with  legs  extended),  weighed  9.6  grams,  and  had  been 
swallowed  whole.  The  grouse,  a male,  weighed  552  grams,  and  showed  no  ill  effects,  either 
in  behavior  or  in  physical  condition,  from  eating  the  toad.  The  postjuvenal  wing-molt  stage 
indicated  that  the  bird  was  13  weeks  old.  To  the  best  of  our  knowledge  no  one  has  heretofore 
rej)orted  the  toad  as  Ruffed  Grouse  food.  i 

In  late  October,  1950,  Harry  Rousch  of  Webster,  Wisconsin,  while  hunting  in  Burnett  | 
County,  haj)j)ened  upon  a Ruffed  Grouse  which  was  trying  to  swallow  a large  garter  snake. 

The  grouse  flushed  with  the  snake  dangling  from  its  mouth,  and  Rousch  shot  the  bird  on 
the  wing.  The  grouse  and  half-swallowed  snake  were  forwarded  to  us  for  examination.  The 
grouse  was  an  immature  male.  The  snake  was  23  inches  long.  About  ten  inches  of  it  had  been  \ 
swallowed.  Its  head  had  been  lacerated,  presumably  by  the  grouse. 

A third  record,  previously  unpublished,  concerns  a Ruffed  Grouse  shot  by  Wendt  in  , 
Oneida  County,  Wisconsin,  in  the  fall  of  1942,  that  had  eaten  whole  a small  garter  snake.  No  ! 
measurements  of  either  the  bird  or  snake  were  recorded. 

It  is  our  belief,  based  on  Wisconsin  records,  that  Ruffed  Grouse  in  all  areas  eat  snakes  i 
and  amphibians  more  often  than  the  literature  indicates.  The  fact  that  most  snakes  reported  ■ 


Left:  Ruffed  Grouse  (shot  on  the  wing  in  Burnett  County,  Wisconsin,  in  October,  1950) 
with  half-swallowed  garter  snake.  Right:  Toad  and  head  of  Ruffed  Grouse  which  swallowed  ' 
it.  Forest  County,  Wisconsin,  Se|)tember  20,  1950.  Photographs  by  .\rthur  Doll. 
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as  grouse  food  have  been  garter  snakes  probably  reflects  the  abundance  and  availability  of 
that  species  rather  than  the  grouse’s  preference  for  it  over  other  snakes.  There  is  also  the 
strong  probability  that  absence  of  spring  and  summer  records  of  snake-  and  amphibian-con- 
sumption by  grouse  indicates  not  an  autumnal  preference  or  need  for  food  of  this  sort  but 
rather  a lack  of  investigation  of  grouse  specimens  at  any  season  aside  from  fall  hunting  sea- 
sons.— James  B.  H.ale  .and  Robert  F.  Wendt,  Wisconsin  Conservation  Department,  Madison. 

Barn  Owl  in  Montana. — On  June  9,  1950,  I found  a dead  Barn  Owl  {Tyto  alba)  under  a 
bridge  approximately  one  half  mile  south  of  20-Mile  Ranger  Station,  near  Ashland,  Powder 
River  County,  Montana.  The  carcass  was  about  a foot  and  a half  from  the  ground,  hanging 
by  one  wing  from  a large  splinter  projecting  from  one  of  the  principal  vertical  supports  of 
the  bridge.  The  splinter  was  between  the  bones  and  tendons  of  the  second  joint.  The  bird 
apparently  had  impaled  itself  while  stooping  to  catch  prey.  The  specimen  was  so  badly  de- 
composed that  only  the  head  and  feet  were  saved.  These  are  now  in  the  collection  of  Montana 
State  College. 

On  the  ground  beneath  the  bridge  I found  many  rodent  skulls.  A later  examination  (June 
28)  of  the  cubbies  formed  by  the  beams  at  either  end  of  the  bridge  disclosed  a two-  to  three- 
inch  layer  of  matted  bones,  droppings,  pellets,  and  rodent  skulls.  Among  this  debris  were 
the  remains  of  a male  Sparrow  Hawk  (Falco  sparverius),  but  of  course  I had  no  way  of  know- 
ing how  that  bird  had  met  its  death.  Although  I spent  two  months  in  the  immediate  vicinity 
of  the  bridge  in  the  summer  of  1950,  and  passed  it  several  times  a day,  I never  saw  a living 
owl  of  any  sort  there.  Two  Great  Horned  Owls  {Bubo  Virginian  us)  lived  in  the  vicinity,  how- 
ever, and  these  were  seen  by  various  persons  from  time  to  time. 

The  above-discussed  record  seems  to  be  the  first  for  the  Barn  Owl  in  Montana.  Neither 
A.  A.  Saunders  (1921.  “A  Distributional  List  of  the  Birds  of  Montana,”  Cooper  Orn.  Club. 
Pac.  Coast  Avif.  14)  nor  Harlow  B.  Mills  (1945.  “Some  Montana  Birds.  Their  Relationship 
to  Insects  and  Rodents,”  Montana  State  College  Agric.  Extension  Service  Bull.  229) 
mention  the  species.  I wish  to  thank  Dr,  Gustav  A.  Swanson  for  pointing  out  to  me  the 
value  of  this  record. — Robert  L.  Eng,  Department  of  Zoology  and  Entomology,  Montana 
State  College,  Bozeman. 

A nest  of  Chaetura  vauxi  richmondi  in  central  Honduras. — On  July  3,  1948,  near  the 
summit  of  Cerro  Uyuda  (at  an  altitude  of  6200  feet)  in  the  Department  of  Francisco  Morazan, 
central  Honduras,  I noticed  a small  swift  entering  an  opening  twenty  to  thirty  feet  above 
ground  in  the  bole  of  an  immense  avocado  tree  {Per sea  sp.).  The  upper  2000  feet  of  this 
mountain  is  clothed  with  the  “hardwood  cloud  forest”  described  by  Carr  (1950.  Bull.  Am. 
Mus.  Nat.  Hist.,  94:  582).  The  opening  into  which  the  swift  disappeared  was  about  eighteen 
inches  in  diameter.  All  attempts  to  flush  the  bird  from  the  cavity  were  unsuccessful.  On 
climbing  to  the  opening,  I heard  faint  chirpings  and  flutterings  inside  and  discovered  that 
the  cavity  extended  to  the  ground. 

On  July  5 I returned  to  the  peak.  The  opening  to  the  cavity  was  covered,  and  two  local 
laborers  cut  a hole  large  enough  to  allow  me  to  crawl  into  the  tree  near  its  base.  Finding  that 
I could  stand  up  and  move  about,  I located  the  swift  nest  about  eighteen  feet  above  ground- 
level.  The  adult  swifts  were  flying  about  within  the  cavit}'.  The  nest  contained  three  young 
birds  about  four  days  old.  The  nest  was  very  similar  to  that  of  the  Chimney  Swift  (C.  pelagica) 
in  shape  and  structure — a half-cup  made  of  short  lengths  of  small  dead  twigs  glued  together. 
It  was  fastened  to  the  vertical  wall  of  the  tree  and  measured  approximately  10  by  6 cm. 
by  4 cm.  deep.  Both  adults  escaped  from  the  cavity,  but  I collected  the  male  later  as  he 
flew  about  the  tree. 

Dr.  George  M.  Sutton  has  identified  this  specimen  (J.  C.  D.  Jr.  No.  456)  as  C.  v.  richmondi 
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ihough  he  informs  me  that  it  is  “not  as  dark  on  the  crown,  hind  neck  and  back  as  March 
examples  of  this  race  from  Chiapas,  Mexico,  or  as  April  specimens  from  Guatemala,  in  the 
collection  of  the  University  of  Michigan  Museum  of  Zoolog\-.  The  left  wing  measures  110 
mm.  without  jiressing  the  jirimaries  flat,  113  with  j>rimaries  flattened  and  straightened  as 
much  as  possible.  This  wing-length  seems  definitely  too  great  for  gaumeri,  but  the  bird  may 
prove  to  be  intermediate  between  these  two  races  if  it  can  be  established,  through  further 
inquiry,  that  richmondi  does  not  fade  a])i)reciably  by  July.” 


Xest  of  Richmond’s  Swift  found  near  the  summit  of  Cerro  Uyuca,  in  central  Honduras,  in 
early  July,  1948.  The  young  are  about  five  days  old,  according  to  Richard  B.  Fischer,  who 
has  made  a careful  study  of  the  growth  of  young  Chimney  Swifts.  Photo  taken  at  the  Escuela  | 
Agricola  Panamericana,  Department  of  Francisco  Morazan,  Honduras,  by  Margaret  Hoga-  | 
boom.  j 

I 

The  three  young  birds,  preserved  in  alcohol,  and  the  skin  of  the  male  parent  have  been  | 
deposited  in  the  University  of  Michigan  Museum  of  Zoology. — J.  C.  Dickinson,  Jr.,  Dc-  ! 
partmenl  of  Biology,  University  of  Florida,  Gainesville.  | 

A Yellow-shafted  Flicker’s  odd  accident.— .\  dead  Northern  Yellow-shafted  Flicker  | 
{Cola pies  auratus  luteus),  whose  emaciated  condition  indicated  starvation,  was  picked  up  { 
near  Polar,  Bath  County,  Virginia,  on  November  23,  1950,  by  John  Williams  of  Lexington,  | 
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Male  Yellow-shafted  Flicker  with  bill  held  shut  by  pierced  seed.  Photo  taken  November 
30,  1950,  by  William  Williams. 


Virginia.  The  bird  was  a male,  with  a wing  measurement  of  155  mm.  It  had  driven  its  bill 
into  a hole  in  a small  seed,  probably  that  of  a dogwood  (Cornus  sp.),  and  could  not  extricate 
itself.  The  mandibles  were  much  scored  by  the  bird’s  efforts  to  dislodge  the  seed. — J.  J. 
Murr.ay,  6 White  Street,  Lexington,  Virginia. 

Red-headed  Woodpecker  with  malformed  bill. — On  August  23,  1950,  two  miles  north- 
west of  Beltrami,  Polk  County,  Minnesota,  we  observed  a fully  adult  Red-headed  Wood- 
pecker (Melanerpes  erythrocephahis)  which  appeared  to  be  entirely  normal  except  that  its 
bill  was  about  3^  inches  long  and  strongly  decurved.  We  could  not  be  certain  that  both 
mandibles  were  of  equal  length.  The  bird  visited  only  the  tops  of  telephone  poles  and  used  its 
bill  solely  in  probing  cavities  there.  At  no  time  during  the  20-minute  period  of  our  observa- 
tion (with  two  pairs  of  6X  binoculars  at  distances  of  30  to  200  feet)  did  it  pound,  gouge,  or 
rap  with  its  bill,  nor  did  it  alight,  in  usual  woodpecker-fashion,  on  the  side  of  a pole.  Its  hab- 
itat in  general  was  a hundred-acre  poplar  tract  and  a thinly  wooded  pasture,  surrounded 
by  grain  fields.  We  visited  this  area  frequently  earlier  in  the  summer  and  once  in 
September  but  saw  the  odd  woodpecker  only  on  August  23.  Flickers  {Colaptes  auratus)  were 
common  in  the  region,  but  Red-headed  VV'oodpeckers  were  rare. 

The  above-reported  observation  is  of  interest  as  an  indication  of  the  degree  of  adaptability 
of  the  species.  Apparently  this  particular  individual’s  bill,  though  too  fragile  or  too  much 
curved  for  wood-chopping,  served  admirably  for  reaching  into  deep  cracks  and  crevices. 
The  bird  was  active  and  in  good  feather.  Its  head  was  wholly  red,  so  it  must  have  been  more 
than  one  year  old  (cf.  Roberts,  1932.  ‘‘The  Birds  of  Minnesota,”  Vol.  2,  p.  674).  We  have 
no  idea,  of  course,  how  long  its  bill  had  been  malformed,  but  surmise  that  once  injury  made 
vigorous  pecking  and  pounding  impossible,  wear  stoj)ped  and  abnormal  growth  started.  The 
j abnormally  long  lower  mandible  of  a reared-in-captivity  Black  Skimmer  {Rynchops  nigra) 
has  been  reported  by  Beebe  (1906.  “The  Bird,”  pp.  232  and  248). — Scott  Searles  .and 
Emma  U.  Searles,  Chemistry  Department,  Northwestern  University,  Evanston,  Illinois. 

Vermilion  Flycatcher  in  Arkansas  rice  district. — In  the  heart  of  the  rice  district  near 
Stuttgart,  Arkansas,  I saw  three  Vermilion  Flycatchers  {Pyrocephalus  ruhinus)  in  the  fall 
. of  1950.  Two  of  these  were  adult  males  which  I saw  in  a haw  tree  (Crataegus)  along  a rice 
' field  irrigation  ditch  on  November  6.  I collected  one  of  them  that  day.  The  third,  an  immature 
male,  I collected  along  a farm  road  near  a large  reservoir,  November  28.  The  two  specimens 
^ are  in  the  U.  S.  National  Museum. 
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There  are,  apparently,  three  other  records  for  the  State.  In  the  vicinity  of  Magnolia,  in 
southwestern  Arkansas,  in  the  fall  of  1941,  J.  R.  h'orbes  saw  two  birds,  an  immature  male 
from  October  18  to  November  1,  and  an  adult  male  from  October  28  to  November  3.  The 
former,  collected  on  November  1,  is  now  in  the  Cornell  University  collection  (ForVjes,  1942. 
Auk,  59:  579).  At  Mena,  near  the  Oklahoma  border  in  west  central  Arkansas,  a V'ermilion 
Flycatcher  was  seen  on  October  21,  1945.  Details  of  the  record,  as  reported  to  Dr.  W.  J. 
Baerg,  will  appear  in  the  current  revision  of  his  “Birds  of  Arkansas,”  now  in  press. — Brooke 
Me.anley,  U.  S.  Fish  and  Wildlife  Service,  Stuttgart,  Arkansas. 

Vermilion  Flycatcher  on  east  coast  of  Florida. — On  March  25, 1951,  Roger  N.  Early,  of 
Lakeland,  Florida,  and  I observed  a male  Vermilion  Flycatcher  (Pyrocephalus  ruhinus) 
near  the  United  States  Coast  Guard  Station,  New  Smyrna,  Volusia  County,  Florida.  We 
first  saw  it  as  it  flew  from  a telephone  wire  along  the  highway  to  the  top  of  a small  tree.  We 
spent  an  hour  observing  it  at  close  range  with  and  without  the  aid  of  a binocular.  It  con- 
tinued perching  in  the  tops  of  small  trees,  feeding  with  the  characteristic  technique  of  its 
clan.  When  approached  too  closely,  it  merely  flew  to  the  next  bush  or  tree  and  continued 
feeding.  Often  it  wagged  its  tail  in  the  manner  of  a phoebe  (Sayornis)  just  after  alighting. 

During  the  course  of  our  observations  Mr.  Early  obtained  40  feet  of  motion  pictures  in 
color  from  a distance  of  about  35  feet,  using  a six-inch  lens.  In  my  attempts  to  photograph 
the  bird,  I several  times  approached  to  within  20  feet  before  putting  it  to  flight.  It  appeared 
to  be  established  in  one  particular  area.  By  persistent  following  I induced  it  to  fly  in  short 
“hops”  to  a tree  about  200  yards  from  the  spot  at  which  we  had  first  seen  it.  From  this  place 
it  circled  back  to  its  original  perch.  Mr.  Earl}’  attempted  to  photograph  it  at  close  range, 
causing  it  to  move  about  150  yards,  but  again  it  returned  to  its  ‘base,’  as  before. 

Although  the  Vermilion  Flycatcher  has  been  seen  many  times  in  winter  in  northwestern 
Florida,  there  are  few  published  records  for  the  peninsula  proper,  and  this  one  may  be  the 
first  for  the  east  coast.  We  made  no  attempt  to  collect  the  specimen.  Our  photographs  turned 
out  well. — Russell  E.  Mumford,  812  East  Hendrix  Street,  Brazil,  Indiana. 

Wing -flashing  by  male  Mockingbirds. — My  observations  on  a few  marked  Mockingbirds 
{Mimus  polyglottos)  run  counter  to  Tomkins’  belief  that  wing-flashing  by  males  is  rare  (1950. 
Wilson  Bulletin,  62:  41-42).  This  species  is  scattered  through  Baltimore’s  suburban  sections 
as  a permanent  resident.  On  the  grounds  about  my  home,  however,  I have  seen  it  only  in 
winter,  spring  and  fall.  Six  birds  that  I have  color-banded  have  proved,  by  spring  singing, 
to  be  males.  I have  seen  wing-flashing  by  three  of  the  six:  on  three  occasions  (March  21, 
.April  18,  April  27)  by  an  individual  present  from  October  1,  1947,  to  May  2,  1948;  on  seven 
occasions — March  6,  17,  21,  24  and  31  (twice),  and  .April  1 — by  a bird  present  43  days  (March  * ' 
4 to  .April  15,  1946);  and  on  one  occasion  (.April  16)  by  a bird  present  from  .April  9 to  22,  I 
1950.  1 have  seen  wing-flashing  by  a silent  (and  therefore  probably  a female)  color-banded  ll' 
bird  on  four  occasions  during  a 7-day  stay  in  .April.  Wing-flashing  by  unbanded  Mocking-  l| 
birds  (sex  ?)  elsewhere  I have  witnessed  in  January  (once).  May,  July  and  September. 

Like  Tomkins,  I have  seen  the  gesture  made  above  the  ground  as  well  as  on  it.  On  the  22  ' ' 
occasions  that  I have  seen  adult  birds  perform,  the  place  has  been:  lawn,  12  times;  concrete  * 
paving,  1;  my  second-floor  window  feeding  shelf,  8;  on  the  bird’s  nest-bush,  1.  I have  also  ^ 
once  seen  a large  fledgling  flash  its  wings  in  a tree  (wing-flashing  by  young  birds  on  the  ground 
appears  to  be  common,  but  I have  had  no  opportunity  to  study  it  systematically).  Like  Warn-  ( 
pole  (1949.  Wilson  Bulletin,  61:  113),  I find  that  the  extent  to  which  the  wings  are  lifted  <)\ 
and  spread  varies  greatly:  sometimes  they  are  moved  only  a little  away  from  the  sides  and  Jii 
spread  only  slightly.  I have  included  the  less  conspicuous  instances  in  my  tabulations.  ' 

On  all  but  one  occasion,  as  the  abov’e  summary  suggests,  wing-flashing  by  adults  hasO  ci 
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been  done  during  foraging  or  in  the  actual  presence  of  food.  But  although  it  therefore  seems 
to  be  connected  with  feeding,  some  of  my  observations,  like  some  of  Sutton’s  (1946.  Wilson 
Bulletin,  58:  206-209)  make  a simple  “game  flushing”  explanation  unsatisfactory.  On  many 
visits  to  my  uncovered  feeding  shelf  for  raisins  and  suet,  the  birds  have  done  no  wing-flashing; 
in  some  of  the  eight  instances  that  it  was  done  there,  and  in  at  least  two  instances  elsewhere, 
the  full  circumstances  show  that  the  birds  were  under  the  influence  of  emotion,  as  well  as 
hunger. 

My  notes  on  the  color-banded  bird,  WA,  which  appeared  to  be  a female,  will  illustrate. 
This  bird  was  present  from  April  9 to  15,  1948,  during  which  time  she  associated  with  male 
BA-S,  present  October  1,  1947,  to  May  2,  1948.  The  notes  are: 

“April  11.  At  9:42  a.m.  male  BA-S  visited  the  feeding  shelf  for  raisins,  then  left.  At 
9:43  WA  alighted  on  one  corner  of  the  shelf  and,  as  she  did  so,  raised  her  wings  to  45  or 
60  degrees  and  partly  spread  them.  Then  after  several  seconds  she  advanced  onto  the  shelf 
and  ate  raisins,  and  a number  of  times  during  the  first  part  of  this  feeding  again  slightly  raised 
and  spread  her  wings.  This  may  have  been  a sign  of  uneasiness  at  my  watching  from  about 
ten  feet  back  in  the  room — although  she  has  done  no  wing-lifting  during  other  such  oljserva- 
tions. 

“At  11  a.m.  WkA  was  finishing  a rain  bath  on  a rear  gate-post.  A Robin  (Tiirdiis  migratorius) 
alighted  in  the  concrete-paved  alley  a few  yards  away.  Soon  Wx\  ended  her  bath,  swooped 
downward  past  the  Robin  and  on  some  yards  east,  and  as  she  alighted  on  the  concrete  in 
front  of  a garage  she  raised  her  wings  once  about  as  high  as  her  back,  closed  them,  then 
moved  about  over  the  concrete  and  a few  more  times  made  the  wing-raising  gesture  distinctly, 
though  not  in  extreme  form.  Then  she  foraged  out  of  sight. 

“l2:42  p.m.  After  my  presence  at  the  window  had  kept  both  BA-S  and  Wx\  from  the 
feeder  for  about  seven  minutes,  during  which  WA  once  gave  a little  skraa  note  that  seemed 
to  indicate  annoyance,  I withdrew  into  the  room.  BA-S  then  flew  to  the  feeder  and  after  he 
left  WA  flew  there,  and  at  first  W.\,  while  watching  me  watch  her,  slightly  flipped  her  wings 
a few  times. 

“April  14.  While  Wx\  was  sitting  on  a wire  in  our  back  yard  at  7 :41  a.m.,  BA-S  settled 
about  eighteen  inches  away  on  a parallel  wire.  WA  looked  toward  him  with  bill  widely  open 
for  some  seconds,  then  practically  closed  her  bill,  then  in  a few  seconds  flew  at  him;  he  darted 
to  another  wire  a few  yards  away,  then  flew  next  door.  Soon  WA  came  to  our  feeder  and  ate 
raisins,  and  during  the  eating  just  twitched  her  wings  once  or  twice.” 

The  two  other  instances  alluded  to  include  my  one  winter  observation  of  the  gesture. 
With  a small  hardware-cloth  trap  I was  attempting,  on  January  8,  1949,  to  catch  a Mock- 
ingbird at  a ground  feeding  place  it  was  visiting  for  raisins.  When  the  bird  appeared,  it  was 
unable  to  find  its  way  into  the  trap;  after  trying  for  a while,  it  hopped  up  on  top  of  the  trap, 
moderately  raised  and  opened  its  wings  once,  then  in  a few  seconds  dropped  to  the  ground 
beside  the  trap  and  once  raised  and  opened  its  wings  to  a still  lesser  extent.  For  some  seconds 
more  it  tried  vainly  to  find  a way  in  to  the  raisins,  then  it  left. 

On  July  12,  1946,  I made  this  observation  in  another  part  of  Baltimore:  “Two  Mocking- 
birds were  engaged  in  a pursuit  across  some  lawns.  One  of  them  then  flew  onto  a fors}4hia 
bush  on  one  lawn,  partly  raised  its  wings  a couple  of  times,  then  entered  the  bush.  A few  min- 
utes later  I flushed  a bird  out  of  that  bush  and  found  a nest  with  three  eggs.” 

In  all  but  the  second  of  those  instances,  at  least,  uneasiness,  frustration  or  sexual  excite- 
ment seems  to  have  possessed  the  birds  at  the  time  of  their  wing-flashing.  And  although  all 
but  the  last  instance  occurred  while  the  bird  was  immediately  preoccupied  with  food  or 
feeding,  four  times  out  of  five  the  food  was  inanimate  fruit.  My  observations,  therefore, 
make  me  believe  that  wing-flashing  is  an  instinctive  game-flushing  gesture,  but  one  that 
has  become  a displacement  act  performed  under  emotional  stress  of  widely  varying  sorts, 
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j)articularly  in  any  real  or  jiotential  feeding  situation.  This  is  much  the  same  conclusion 
reached  by  Hel)ard  (1949.  Florida  Naliiralist,  23:  16-18). — Hervey  Brackbill,  4608  Spring- 
dale  Avenue,  Baltimore  7,  Afaryland. 


Black-throated  Gray  Warbler  in  Ohio. — On  November  15,  1950,  Gene  Rea  and  I hap- 
pened  uj)on  a Black-throated  Gray  Warbler  {Dendroica  nigrescens)  on  the  Ohio  State  Uni- 
versity campus  at  Columbus.  It  was  with  a small  company  of  Slate-colored  Juncos  {Junco 
hyemalis)  and  Ruby-crowned  Kinglets  {Regulus  calendula)  feeding  in  shrubbery  above  a 
rock  garden  south  of  Mirror  Lake.  It  was  active  and  nervous,  though  not  particularly  shy, 
resembling  the  kinglets  in  this  respect.  Several  times  we  moved  to  within  15  feet  of  it. 

In  the  half  hour  or  more  during  which  it  was  under  observation,  it  spent  most  of  its  time 
feeding  actively  in  the  shrubbery.  Several  times  it  flew  to  some  tall  trees  nearby,  but  re- 
turned each  time  to  the  lower  vegetation.  Its  call-note,  which  we  heard  repeatedly,  seemed 
to  our  ears  somewhat  intermediate  between,  though  softer  and  weaker  than,  that  of  the 
Black-throated  Green  Warbler  {Dendroica  virens)  and  that  of  the  Myrtle  Warbler 
(D.  coronata). 

The  bird  was  subsequently  observed  by  a number  of  persons  before  it  was  collected  by 
Jeff  Swinebroad,  who  very  kindly  presented  it  to  the  Ohio  State  Museum.  The  specimen, 
an  immature  female,  is  now  No.  7939  in  our  collection.  The  species  apparently  has  not  j)re- 
viously  been  taken  in  Ohio. — Edward  S.  Thomas,  Ohio  State  Museum,  Columbus. 

Audubon  on  Territory. — An  early  reference  to  territorialism  in  the  life  of  an  American 
bird  is  to  be  found  in  Volume  2 of  Audubon’s  “Ornithological  Biography”  (Boston,  1835: 
218)  where,  in  treating  of  the  Meadowlark  {Sturnella  magna),  Audubon  wrote:  “At  the 
approach  of  spring,  the  flocks  break  up,  the  females  first  separating.  The  males  then  com- 
mence their  migration,  flying  in  small  flocks,  or  even  sometimes  singly.  At  this  season  the 
beauty  of  their  plumage  is  much  improved,  their  movements  have  acquired  more  grace, 
their  manner  of  flight  and  all  their  motions  when  on  the  ground  evidently  shewing  how 
strongly  they  feel  the  passion  that  glows  in  their  bosom.  The  male  is  seen  to  walk  with  stately 
measured  steps,  jerking  out  his  tail,  or  spreading  it  to  its  full  extent,  and  then  closing  it, 
like  a fan  in  the  hands  of  some  fair  damsel.  Its  loud  notes  are  more  melodious  than  ever,  and 
are  now  frequently  heard,  the  bird  sitting  the  while  on  the  branch  of  a tree,  or  the  top  of 
some  tall  weed  of  the  meadows.  { 

“Woe  to  the  rival  who  dares  to  make  his  appearance!  Nay,  should  any  male  come  in  sight,  j 
he  is  at  once  attacked,  and,  if  conquered,  chased  beyond  the  limits  of  the  territory  claimed 
by  the  first  possessor.” 

This  description  reappears  in  Volume  4 of  the  author’s  “Birds  of  America”  (1842:  72). 
Whether  or  not  there  may  be  other  similar  observations  on  territory  in  Audubon’s  works 
I do  not  know. — Francis  H.  Allen,  9 Francis  Ave.,  Cambridge  38,  ^fassachusetts.  j 

I 

Nest  location,  Cowbird  parasitism,  and  nesting  success  of  the  Indigo  Bunting. — 
During  the  summers  of  1948,  1949,  and  1950,  I observed  14  nests  of  the  Indigo  Bunting 
{Passerina  cyanea).  The  data  on  nest  location,  parasitism  by  the  Cowbird  {Molothrus  ater),  and 
nesting  success  are  tabulated  below.  Six  (42.8%)  of  the  14  nests  were  parasitized  and  only  | 
one  Cowbird  was  fledged  from  the  seven  eggs  laid.  Of  41  bunting  eggs  laid,  18  (43.9%)  } 

young  were  fledged.  | 

On  July  3,  1950,  I saw  a House  Wren  {Troglodytes  aedon)  fly  from  nest  No.  11.  When  I | 
got  to  the  nest,  I found  the  contents  of  the  one  bunting  egg  beginning  to  seap  from  a bill  ^ 
hole  in  the  shell. 
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Nest 

Date  found 

Contents 

Height 

above 

ground 

Location 

Distance  from  edge 
of  woods 

Remarks 

1948 

in. 

1 

June  24 

3 eggs 

38 

red  raspberry 

in  open 

1 young  left  July 
9;  2 others  kill- 
ed by  sunligh  t 

2 

Aug.  6 

1 Cowbird  and 
4 bunting 
eggs 

36 

red  raspberry 

in  open 

abandoned  Aug. 

! 

j 

3 

Aug.  7 

1949 

4 eggs 

60 

elm  sapling 

200  ft. 

4 young  left  Aug. 
20 

4 

June  6 

3 eggs 

35 

wild  raspberry 

100  ft. 

3 young  left  June 
19 

5 

June  8 

4 eggs 

24 

elm  seedling 

100  ft. 

4 young  left  June 
20 

6 

June  16 

1950 

1 Cowbird  and 
4 bunting 
eggs 

48 

elm  sapling 

200  ft. 

apparently  aban- 
doned when 
found 

7 

June  19 

4 eggs 

60 

silver  maple 
sapling 

50  ft. 

nest  destroyed  l)y 
storm  July  25 

8 

June  20 

1 

2 Cowbird  and 
. 3 bunting 
eggs 

24 

wild  rose 

50  ft.  1 

abandoned  June 
22 

9 

June  22 

1 Cowbird  and 
2 bunting 

eggs 

18 

wild  rose 

5 ft. 

1 

1 

Buntings  died 

when  one  day 
old.  Cowbird 
left  nest  July  5 

10 

1 June  28 

1 

1 

1 bunting  just 
’ hatched;  1 j 

bunting  and 
1 1 Cowbird 

! egg 

24 

blackberry 

fencerow  30  j 
ft.  from 

woods 

no  data 

11 

! July  3 

1 bunting  egg 

12 

Crataegus  sp. 

30  ft.  outside 
woods 

egg  picked  by 
House  Wren 

12 

July  5 

! 

! 1 Cowbird  and 
1 bunting 

egg 

28 

wild  rose 

fencerow,  at 
edge  of 

woods 

nest  abandoned 

13 

July  19 

4 eggs 

1 

12 

ironwood  sap- 
ling 

200  ft.  I 

4 young  left  Aug. 
6 

14 

July  21 

2 young 

18 

wild  raspberry 

fencerow, 
along  woods 

2 young  left  July 
22 

— Richard  S.  Phillips,  Biology  Department,  Findlay  College,  Findlay,  Ohio. 

Observations  on  fish-eating  by  the  Great-tailed  Grackle  in  southeastern  Arizona. — 
During  an  ichthyological  survey  of  Arizona  we  visited  San  Bernardino  ranch  (near  the  U.  S.- 
Alexico  boundary  about  18  miles  east  of  Douglas),  one  of  the  first  areas  in  the  western  United 
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. • 1 1 ,•  .hp  Crcat-Uiled  Crackle,  Cassidix  mexicaniis  (see  Phillips,  ITsO. 

States  ^ ' ^ small  section  of  one  of  three  tlrainagc  ditches  fed  by 

C fHitfor,  ^2;  78-81).  Un  April  z , , . trt  nlHoin  a samiile  of  the  fish  life, 

artesian  wells,  was  treated  with  derrts  1’“"'  ®''  minnows  1 to  2 inches  long.  The  birds 

Within  an  hour  we  observed  severa  grac  es  ea  i „.hich  were  surfacing  and  swim- 

waded  to  a depth  covering  half  their  wings  ^ powaler  \fler  swallowing  a fish  whole, 

„,ing  erratically  downstream  from  the  ,„o,her  dying  fish.  We 

‘'Vhe  above  observation  suggests  the  UnkedTatsan'd  north- 

grackle's  diet  at  certain  i,,,,ted  in  small  pools  along  the  stream 

western  Mexico,  in  a typical  dr>  season,  P„„,ure  them  Oxvgen  depletion  in 

courses  in  sufficient  concentration  to  «;'“';'^^;;“'srmL  “-ris 

these  jiotholes  would  effect  a behavior  pa  water  along  the  shallow  mar- 

powder.  Small  fish  hatched  in  the  '^‘XToVa^eT  ^ssible  n^o^^^^  of  food, 

gins  of  streams  and  springs,  thereb>  offe  g J^.^yod  of  collecting  fish  and  controlling 

Derris  powder  has  been  used  in  recent  i,  the  least  affect 

fish  populations.  The  active  ingredient  is  ro  ^ ^ ^ poisonous  to  terrestrial 

the  edibility  of  the  fish  killed,  nor  is  y},ers  and  Wade,  1946, 

vertebrate  animals,  tests  (see  Krumholz,  1948,  Jour.  Wildl. 

Allan  Hancock  Pac.  Exped.,  9.  )•  treated  with  derris  powder,  and  may 

.U,f.,  12.  315)  have  shown  ‘'^^VVVlTt^ k Tffe  s R-h  M-lbU  .xxo  How.«u 
PTt  fish  killed  by  this  chemical,  without  ill  enecis. 

Elliott  University  of  Michigan  Museum  of  Zoology,  Ann  Arbo  . 


A fUght-song  of  Bachman’s  ^t  “S 

Sparrows  {Avnoplnla  aestivalis  hachmann)  on  a f,,  sparrows  did  not  com- 

Green,  Warren  County,  rsllu^rngillid  in  flight  about 

mence  singing  until  sundown.  Sh  fluttering  manner,  singing  a song 

150  feet  above  the  ground.  It  was  ascenc  mg  hu’bbline  and  exuberant  and,  though 

which  was  completely  unfamiliar  to  me.  e J reminded  me  of  a much  speeded-up 
distinctive,  difficult  to  describe.  According  ” qualitv.  I did  not  then  succeed  in  col- 

Indigo  Bunting  {Passerina  cyanea)  song  o ■ ^ bevond  doubt  of  its  identity.  ' 

lecting  the  bird,  but  the  following  observation  con  . j 

OnVne  22,  I returned  to  the  rfdge.  irnTnoT  tree  rar  re^m^^  a song  | 

wrown  too  dark  to  see  well  when  a sparrow  i Hp^rribed  This  song  was  fol-  i 

^hich  I at  once  recognized  as  Sparrow.  I collected  , 

lowed  almost  immediateK  b\  one  .P  i ,,.;th  much  enlarged  testes. 

the  singer,  a male  Bachman’s  Sparrow  •’  j | I reference  to  flight-  ; 

In  the  literature  concerning  .4.  aesUvahs  I have  no  al 'e  t°  •,  ,3g. 

singing  or  to  any  song  definitely  like  the  of  thrpertintt  literature,  says  (p. 

UWT ' Thf  tulf solr“  tire  'noV  bfrequentl >'  interspersed  ^ XX  roTen'tw^V'erlllgl  | 

;;;,r  “ : 

show  wide  variations  m their  vocal  has  been  overlooked,  especially  If  the  phe-  | 

,“=r.riri:  1.  - “■ 

presence  is  wholly  unsuspected.  ,Lp  f.ri  that  the  related  Cassin’s  Sparrow^ 
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In  one  of  the  apparently  very  few  papers  devoted  to  the  subject  of  flight-songs,  A.  A.  Saunders 
(1922.  Auk,  39:  175)  says:  “The  true  flight  singers  nest  in  open  grass  areas,  in  })laces  where 
perches  are  hard  to  find.  Those  that  have  occasional  flight  songs  nest  in  woods  or  thickets 
where  perches  may  be  had  if  desired.  Perhaps  the  frequency  of  perches  has  kept  the  flight 
song  from  developing  in  these  species  as  it  has  in  the  prairie  birds.  If  in  some  future  time, 
something  should  change  the  habitat  of  these  species  to  more  open  regions,  it  is  probable 
that  true  flight  song  would  develop  quickly.”  In  the  meadowlarks  (Sturnella),  according  to 
Saunders,  magna  rarely  sings  in  flight,  while  neglecta  does  so  regularly,  the  flight-songs  of 
the  two  being  very  similar.  He  considers  these  flight-songs  “ancestral,”  and  the  dissimilar 
“ordinary”  songs  to  be  a secondary  specific  development.  Something  of  this  sort  might  be 
postulated  for  the  species  of  Aimopliila  here  discussed,  provided  further  information  on 
flight-singing  in  aestivalis  can  be  obtained. — Robert  M.  Mengel,  University  of  Michigan 
Museum  of  Zoology,  Ann  Arbor. 
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EDITORIAL 


TK„. •‘•r,  “-i" 

person  isannoycribccause,  having  just  earn  applicable,  .\nnlher  complains 

of  ihese  names,  he  finds  .ha,  some  o ',Pe  bird  as  well  as  the  “old 

l)ccause  the  “new  name  someone  has  dug  ] actually  the  older  of  the  two,  but  that 

drawings,  .he  discovery  .ha.  certain  of  fee  a«  fuH  -Ktarce^^^^^ 

:: dtSde^rv^ll-i.'^  is  allo  important,  tha,  i.  shonld  continue  as  part  of  man's 

scientific  name  for  the  Iceland  Gu  appearec . j p Mayaud  article  referred  to, 

casually.  Writing  i,  involved  not  f ‘Tks  o bo.h  Vieillot  and  Meyer  and 

but  also  .he  borrowing  from  distant  libraries  for  reference, 

then  more  translation.  Photostatic  copies  (^.(^nsiaiion  of  Vieillol’s  descrifition  clearly 

and  these  were  added  to  our  species-fi  . rlaucous  Gull,  not  alone  because  its 

showed  that  the  bird  he  was  calling  encap  because  the  hirus  glaiicus  of  his  dis- 

total  length  was  too  great  for  an  Iceland  Gull,  hut  at  the  lips.  Vieillot's 

cussion  was  a bird  whose  wings  were  veisus  | as  the  Glaucous  Gull,  the 

description  of  leucoplems  was,  in  other  words,  of  the  bird 

large  white-winged  gull  of  the  no’'*'’-  . i^arly  of  the  right  size  lor  an  I 

Larus  ,laucoides.  as  described  in  Meyer  s work  ^ ^ ,hat  the  adjective 

Iceland  Gull.  Indeed,  the  description  is  in  it  remains  for  some  J 

schmuslisweiss,  describing  the  rerniges,  c oes  ® adjective  schmiislig-u-eiss,  or  exactly  | 

careful  student  to  ascertain  exactly  whM  was  meant  here,  but  go  I 

bear  in  minrl  that  every  ornithologist,  vvhether  e se  p;, , of  us  felt  that  there 

of  various  sorts  for  most  of  the  birds  he  knovvs  a all  .Xs  ch  Mren^  | 

was  really  no  such  bird  as  a water  ouse  , t e nr  wa  pheuclicus  to  Iledymeles  and  then  ^ 

words  were  ret|uisite.  Some  of  us  can  easily  hi  exlierience  with  the  Rose-breasted  | 

to  /.ameludia  and  even  to  llalmi  as  part  o our  P ornithologv  no  less  appealing,  on  l 

Grosbeak,  and  the  bird  is  no  less  '„  t “tet  us  go  ri^^^^^  finding  these  correct 

Sfiecies,  so  why  not  use  the  earliest  V:  T\„c  n\jslimgloii,  64:  611  has  just 

Why  not  indeed?  Kenneth  I'arkes  (1  >5  . 1 '«  ■ , . ' nublished  in  18,12,  is  an  ade- 

made  the  interesting  discovery  tha.  Wag ler's  "“tn  ^ ^his  name  antedate" 

„ua.e  name  for  the  genus  to  which  the  ' --\f;t:;\;Tp,etsant  task  of  learning  thr 
Guam  of  Reichcnbach  by  twenty  \ears.  So  no 
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names  Eudocimus  albiis  and  Eiidocimus  ruber — thus  seeing  old  friends  in  a new  light,  so  to 
speak.  We  might  even  get  busy  and  ascertain  what  Eudocimus  means,  thus  finding  out  whether 
Wagler,  in  his  day,  was  using  the  human  brain  to  capacity. — G.M.S. 


The  writings  of  the  late  Bayard  Henderson  Christy,  editor  for  many  years  of  the  dis- 
tinguished regional  periodical.  The  Cardinal,  were  notable  for  their  hterary  flavor,  A few 
of  his  papers  were  published  in  The  Wilson  Bulletin,  among  them  one  entitled  “Beach-Comb- 
ers,” which  appeared  in  December,  1935  (47:  265-269).  The  Carnegie  Museum  has  several 
dozen  reprints  of  this  article,  as  well  as  of  “Bird  Notes  from  Southern  Florida”  and  “A  Wad- 
ing Bird  Rookery,”  both  of  which  appeared  in  1928  {Auk,  45:  283-289  and  423-429,  respec- 
tively). Copies  of  these  reprints  will  be  sent,  as  long  as  they  last,  to  anyone  sending 
a stamped,  addressed  7^  x 10^  clasp  envelope.  Mail  your  request  to  the  Carnegie  Museum, 
Pittsburgh  13,  Pennsylvania. 


In  pursuit  of  data  concerning  the  Sandhill  Crane  {Grus  canadensis).  Dr.  Lawrence  H. 
Walkinshaw,  of  Battle  Creek,  Michigan,  recently  visited  Cuba  and  the  Isle  of  Pines.  He 
was  absent  from  the  United  States  from  April  20  to  Alay  15.  On  the  Isle  of  Pines  he  discovered 
three  crane  nests.  While  in  Cuba  he  and  another  member  of  The  Wilson  Ornithological  Club, 
Dr.  Abelardo  Moreno,  who  is  working  on  a book  dealing  with  Cuban  birds,  visited  the  state 
of  Pinar  del  Rio,  at  the  western  end  of  the  island,  and  the  famous  Zapata  Swamp.  They  did 
not  see  those  interesting  endemics,  Ferminia,  Cyanolimnas,  and  Torreornis,  however. 


The  museum  of  the  Ross  County  Historical  Society  has  recently  purchased  over  700 
negative  photostats  made  under  the  direction  of  the  New  York  Public  Library  from  illus- 
trations of  birds  in  flight  appearing  in  rare  old  books.  Those  interested  in  seeing  or  using  this 
valuable  collection  should  get  in  touch  with  Eugene  D.  Rigney,  Director  of  the  Ross  County 
Historical  Society,  45  West  hdfth  Street,  Chillicothe,  Ohio. 


Milton  B.  Trautman,  Research  Associate  at  the  Franz  Theodore  Stone  Institute  of  Hy- 
drobiology, Ohio  State  University,  Put-in-Bay,  Ohio,  and  widely  known  for  his  scholarly 
“The  Birds  of  Buckeye  Lake,  Ohio,”  was  awarded  the  honorary  degree  of  Doctor  of  Science 
by  the  College  of  Wooster,  Wooster,  Ohio,  on  June  11.  Dr.  Trautman  has  been  devoting 
much  time  recently  to  completing  a book  on  the  fishes  of  Ohio.  He  has  been  illustrating  this 
work  as  well  as  writing  it.  His  drawings  are  notable  for  their  great  accuracy  and  precision 
of  detail. 


We  deeply  regret  an  error  in  the  March,  1951,  issue  of  the  Bulletin.  The  genotype  of  the 
third  bird  from  the  bottom  (CNMH  148778)  in  the  colored  frontispiece  should  read  WwSspp, 
not  WwSsPP  as  stated  in  the  legend  at  the  bottom  of  page  5. 


We  are  grateful  to  Katherine  Tousey  for  the  excellent  snapshot  of  Ludlow  Griscom.  The 
picture  is  remarkable  in  that  it  has  caught  its  subject  in  such  a sedentary  pose.  The  building 
tip  of  unusually  large  life-lists  obviously  is  not  wholly  a matter  of  climbing  cliffs,  wallowing 
through  marshes,  and  stalking  wide  plains. 


Many  members  of  the  Club  have  contributed  to  the  color  plate  fund.  Some  did  so  through 
purchasing  prints  of  the  Crimson-collared  Grosbeak  plate  which  appeared  in  the  December, 
1950,  issue.  Others  gave  money  with  the  expressed  wish  that  it  be  used  in  any  way  that 
seemed  best  to  the  editors.  The  following  contributed:  Malvina  Trussell,  Irving  E.  Hampe, 
Jack  Satterly,  Margaret  Morse  Nice,  Virginia  Cavendish  (deceased),  S.  W.  Witmer,  Dr.  and 
1 Mrs.  Powell  Cot  trifle,  E ugene  Eisenmann,  Betty  Stephens,  Amelia  R.  Laskey,  Mrs.  M.  J. 
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, .-1  „ li  linmlnll  lien  Coffey,  Winnifrcd  Smith,  Herbert  I., 

"t;:;-  , Ilr.  BO.;a,  M;.  H;--Ve..,hai,  Mr.  and  Mrs.  Kichard 

Grabcr,  II.  Lcrvis  Halts,  Jr„  Wilson  Schramm,  and  1-arl  W . 1 arm 

M.  Graham  Nettin.  Assislli^^^i^or  of  th^« 

orary  degree  of  DocUir  of  Spence  r>  O^s  K Ornithological  Cluli  since 

April  27,  1950.  Dr.  Netting  has  been  a member 

1941.  

by  writing  to  the  Fish  and  Wildlife  Service,  VVashmgton  2o,  D.  • 

’ The  engraving  for  the  VVilso':;^™!  colorTl^^l^^^ 
was  donated  by  Mr.  Samuel  .\  ^"mes  o e Ornithobgical  Club,  wish  to  express 

it — .» 

fine  frontispiece.  

Trank  ...  PUelka,  Henry  E.  ^^nd 

Zoology,  Berkeley,  California,  have  ^ J Laboratory,  Point  Barrow, 

;;:i;tzrsrrr;irisrcr:ru.., ..... 

We  are  sorry  to  report  an  error  in  *^Str^o™g^waf  ^rSdenc'^  Vice-President,  of 

appeared  in  the  June  issue  of  the  Btdkhn.  Memlier  of  the  .\merican 

7he  Wilson  Ornithological  Club  from  894  to  1901  f 
Ornithologists’  Union  from  1903  until  being  elected  a Fe^m  1949. 

The  editors  are  grateful 

material  appearing  m this  issue.  Pats>  Be  e ^ Margaret  Morse  Nice,  and 

Fischer,  Theodore  Hubbell,  John  F.  Kent  Vtl.atn  W Lunk  ^ 

Hugo  Schroder.  They  are  espectall)  grateful  to  Elsa  Hertz 

sistance. 
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Check-List  of  Birds  of  the  World,  Vol.  7.  By  James  Lee  Peters,  Museum  of  Comparative 
Zoology,  Cambridge,  Mass.,  1951;  6X9  in.,  x + 319  pp.  Price  S6.00;  no  discount. 

Apart  from  the  small  Old  World  family  Eurylaimidae  (the  broadbills),  of  which  8 genera 
and  14  species  are  recognized,  the  seventh  volume  of  Peters’  monumental  check-list  of  the 
birds  of  the  world,  the  publication  of  which  has  now  been  taken  over  by  the  Museum  of  Com- 
parative Zoology,  is  devoted  entirely  to  neotrojiical  families  of  the  superfamily  Furnarioidea, 
including  the  wood-hewers  (Dendrocolaptidae),  ovenbirds  (Furnariidae),  ant-thrushes  (Formi- 
cariidae),  ant-pipits  (Conopophagidae)  and  tapaculos  (Rhinocryplidae).  No  sjiecies  in  this 
grouj)  has  been  recorded  from  North  America  north  of  Mexico. 

Since  these  New  World  families  were  monographed  by  the  late  eminent  ornithologist 
Dr.  C.  F.  Hellmayr  less  than  30  years  ago,  a comparison  of  the  two  works  is  pertinent.  Im- 
portant changes  include  the  elimination  of  subfamilies,  a decrease  in  the  number  of  species 
(527  vs.  540),  and  a great  increase  in  the  number  of  recognized  forms  (1581  vs.  1163).  Several 
genera  have  been  removed  from  the  Formicariidae,  Melanopareia  being  placed  in  the  Rhino- 
cryptidae,  while  Fsilorliamplius,  in  addition  to  Ramphocaenus  and  Microbates,  are  referred 
to  the  Sylviidae.  Of  the  genera  we  note  that  “Dendroplex”  is  merged  with  Xiphorhynchus, 
^‘DendropJiylax”  with  Leptasthenura,  ^^Drioctistes"  with  Phacellodomus,  ‘^Microxenops^^  with 
Xenops,  “Apocryptornis^^  with  Grallaricula.  Six  genera  (OcJietorliynclius,  Spartonoica,  Hell- 
mayrea,  Gyalophylax,  Roraimia,  and  Simoxenops)  are  added  to  the  Furnariidae,  two  (Xenornis 
and  M yrmo phylax)  to  the  Formicariidae. 

This  reviewer  is  impressed  not  only  with  the  standard  of  accuracy  and  attention  to  details 
characteristic  of  Peters’  work,  but  also  with  his  conservative  taxonomic  treatment  in  contrast 
with  the  works  of  certain  other  authors. — James  Bond. 

Bird  Portr.xits.  By  J.  C.  Harrison,  with  an  introduction  by  Seton  Gordon.  Country  Life 
Limited,  London,  and  Charles  Scribner’s  Sons,  New  York,  1950;  8f  X 11^  in.,  119  pp., 
with  16  color  jilates  and  numerous  reproductions  of  pencil  drawings.  Si 2.50. 

J.  C.  Harrison  deserves  to  be  far  better  known  in  America  than  he  is,  for  he  is  one  of  the 
most  gifted  bird  artists  of  our  times.  Anyone  who  has  worked  hard  at  drawing  birds  can  tell 
at  a glance  from  the  many  illustrations  in  this  book  how  patiently  Harrison  has  studied 
his  models.  No  one  but  a very  thorough  observer  would  give  a Golden  Eagle  {Aqiiila  chrysaetos) 
the  particular  head-shape  shown  at  the  lower  left  on  p.  17,  or  an  Eagle  Owl  {Bubo  bubo)  the 
peculiarly  ungraceful  lumpiness  which  makes  the  sketches  on  p.  35  so  beautiful  and  authentic. 

Of  special  interest  are  the  drawings  of  the  Osprey  {Pandion  haliaelus)  on  pp.  20  and  21. 
Several  of  these,  especially  Nos.  6 and  7,  seem  a trifle  too  heavy -winged  or  heavy-bodied; 

1 but  Harrison’s  work  is  so  dependable  on  the  whole  that  we  cannot  helji  wondering  whether 
1 our  American  Osprey  may  be  more  slender  of  wing  than  the  European  bird.  Such  a sub- 
specific difference  would  be  quite  possible.  Two  figures  shown  on  j).  20  are,  incidentally, 
j wrongly  identified;  No.  1 is  a Golden  Eagle  and  No.  3 an  Osprey,  rather  than  vice  versa. 

I For  several  reasons  the  pencil  sketches  are  an  especially  valuable  part  of  the  book.  They 
have  great  appeal  per  se,  for  they  are  drawn  directly,  they  are  not  fussed  over  at  all,  and  they 
‘ are  full  of  life.  Even  the  most  meager  outlines  have  character  and  charm.  Some  of  the  duck 
' and  grebe  drawings  on  p.  83  and  the  jitarmigan  on  pp.  96  and  97  are  especially  good.  A notable 
^ fact  about  all  these  pencil  sketches  is  that  they  graphically  report  on  natural  history  as  well 
as  on  the  beauty,  strength,  and  poise  of  birds.  Note  in  this  connection  the  sketches  of  Monta- 
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"’‘4'h"Ilrawil?s  rrflying  birds  of  prey  are  appealirrg  arrd  worth  careful  study.  Those  sho^g 
Institute  of  Science.  Bul^Sh  p ^5  ,^e 

*~SS“r£i^ 

igiiigiils 

sipliii* 

both  in  size  and  power.  , xt  tiar.  avQ^'  tbp  accessory  material  in 

the^cry-Llchd^^^  L"  Mluarcrl?  75) ■ "hi'Ill'bu. l“edTan‘s  7Z  ! 

senting  the  marsh  vegetation  m the  Mallard  tP- 

sky  in  ‘Barnacle  Geese  taking  off  (p.  59).  ,vp11  be  nroud  of.  • 

stUnts  of  birds  and  j 

bird  art.— George  Miksch  Sutton.  j 

i 

A Bibliography  of  the  Published  Writings  of  Ilislory,  i 

Uv  r F Batchelder  The  Journal  of  the  Society  for  the  g P ^ ' 

vlnre  2 Art  PP  227-260,  January  4.  1051.  The  Society  for  the  Brbhography  of  Na._ , 
“storL  Britlsrhluseum  (Natural  History). Cromwell  Road.  London.  S.«  . 7.6,  X 10.  | 
in.,  paper,  155.  Od. 

.4  published  bibliography  is  particularly  useful  when  it  brings  attention  to  important  items 

in  unexpected  or  out-of-the-way  pla«s-as  this  ““  does 

Maynard  wrote  much  of  general  interest  about  the  birds  ol  eastern 
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his  works  on  the  birds  of  Massachusetts,  Florida,  and  the  Bahamas  are  among  the  most 
valuable  historical  references  for  those  areas.  Between  1872  and  1916  he  proposed  more 
than  40  names  for  bird  species  and  genera.  Many  of  his  field  notes  are  still  of  exceptional 
interest;  for  example,  in  his  writings  we  find  almost  the  only  existing  clue  to  the  habitat  and 
behavior  of  the  Kirtland’s  Warbler  on  its  wintering  grounds. 

Although  first  of  all  an  ornithologist,  Maynard’s  interests  were  broad  and  his  subjects  for 
publication  included  butterflies  and  other  insects,  snails,  marine  invertebrates,  mammals, 
reptiles,  frogs,  plants,  and  Indians. 

Yet  many  of  Maynard’s  works  would  be  missed  in  a most  thorough  search  of  the  usual 
literature.  This  bibliography,  possibly  still  not  complete,  lists  almost  300  items  published 
from  1868  to  1928,  most  of  them  about  birds,  but  only  two  of  them  in  ornithological  journals 
now  being  published  (or  {predecessors).  Some  were  published  in  scientific  journals  but  others 
found  their  way  into  farm,  household,  and  sportsmen’s  magazines.  Many  of  his  books,  pam- 
phlets, and  periodicals  were  {products  of  his  own  craftsmanship — typesetting,  {presswork, 
woodcuts,  lithography,  and  hand-coloring  of  illustrations — and  the  number  of  copies  {printed 
was  small.  His  choice  of  method  for  publication  reached  the  height  of  singularity  when  he 
described  several  new  species  of  land  snails  as  embellishment  for  {price  lists  of  natural  his- 
tory s{pecimens  he  was  offering  for  sale. 

The  bibliography  is  preceded  by  an  introduction  that  tells  something  about  the  life  of 
this  versatile  individual  and  discusses  some  of  the  problems  he  has  {presented  to  the  bibliog- 
rapher. It  lists  the  items  of  the  bibliography  in  chronological  order.  .At  the  end,  there  is  an 
index  to  new  scientific  names  he  {proposed. — Harold  Alayfield. 

The  Pre-egg  St.xge  in  the  .Alb.atross  F.amily.  Biological  Monograph  Xo.  3.  By  L.  E. 

Richdale.  Otago  Daily  Times  and  Witness  Xewspa{pers  Co.,  Ltd.,  Dunedin,  New  Zealand, 

1950:  92  {pp.,  13  figs.  Price  10  from  the  author,  23  Skibo  Street,  Kew,  Dunedin,  S.  W. 

1,  New  Zealand. 

In  the  third  of  his  admirable  series  of  monogra{phs,  Richdale  {presents  original  observations 
on  the  breeding  behavior  of  the  Royal  .Albatross  {Diomedea  epomophora)  on  Taiaroa  Head, 
New  Zealand,  from  1936  to  1949,  and  uses  these  as  a basis  for  com{parisons  with  the  breeding 
behavior  of  the  other  species  of  albatrosses.  For  these  comparisons,  he  draws  largely  on  his 
own  field  experience  with  Buffer’s  Mollymauk,  the  subject  of  the  second  monogra{ph  in  this 
series,  and  from  the  writings  of  R.  C.  Murphy,  L.  H.  Alatthews,  W.  K.  Fisher,  and  F.  C. 
Hadden. 

By  the  term  “{pre-egg  stage”  is  meant  the  {period  from  the  time  the  adults  return  to  the 
breeding  grounds  until  the  egg  is  laid.  The  types  of  behavior  observed  during  this  {period  are 
named,  defined,  and  discussed.  Some  of  the  names  used  for  the  behavior  patterns  seem  overly 
anthropomorphic  and  at  times  inappropriate  (as  in  the  legend  for  figure  10  which  reads  in 
part  “The  fledgling  . . . was  refused  further  food  and  responded  with  the  ecstatic  ritual.”). 
This,  however,  is  quibbling,  for  the  author  never  makes  the  mistake  of  interpreting  the 
behavior  anthro{Pomorphically. 

I The  photographs  which  illustrate  the  ty{pes  of  behavior  are  a fine  exam{ple  of  the  value  of 
1 photography  in  life  history  work.  Too  often  bird  photogra{phers  concentrate  on  taking  {pictures 
j of  rare  or  striking  birds  for  the  sake  of  the  pictures  themselves.  Richdale’s  photographs  illus- 
i trate  types  of  behavior  and  are  thus  important  for  their  content  as  well  as  pleasing  to  the 
; eye. 

j In  his  {pa{pers  on  {penguins  and  tubinares,  one  of  Richdale’s  major  contributions  has 
. been  his  discussions  of  “unemployed”  birds,  and  this  subject  is  treated  at  length  in  this  study, 
j;  Nine  classes  of  unemployed  birds  are  recognized:  non-laying  mated  pairs  (pairs  which  were 
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known  to  have  bred  in  former  years),  non-laying  jmired  birds  (pairs  which  have  not  bred), 
mated  pairs  which  lost  eggs,  mated  pairs  which  lost  chicks,  birds  which  returned  without 
mate,  birds  which  attempted  to  breed  elsewhere  and  later  returned  to  Taiaroa  breeding  area, 
unattached  birds,  young  birds  which  returned  to  place  of  hatching,  and  fledglings.  The 
behavior  of  birds  in  each  class  is  discussed,  and  the  behavior  of  unemj)loyed  birds  is  contrasted 
with  that  of  breeding  pairs.  The  author’s  ability  to  identify  individual  birds,  either  by  means 
of  bands  or  by  irregularities  in  the  web  of  the  foot,  made  this  analysis  possible. 

.\s  might  l)e  expected,  the  comjiarisons  with  the  behavior  of  species  with  which  the  author 
is  unfamiliar  in  the  field  are  not  as  full  as  one  might  wish.  The  fault  lies  in  the  inadequacy 
of  the  literature,  as  anyone  who  has  tried  to  find  good  descriptions  of  even  the  simplest  be- 
havior patterns  will  agree.  Nevertheless,  Richdale  has  made  a definite  contribution  in  pointing 
out  what  needs  to  be  learned  about  the  other  albatrosses.  His  most  important  contributions, 
however,  are  the  series  of  descriptions  of  types  of  behavior,  which  can  be  used  by  future 
workers  as  a basis  for  studying  other  species,  and  a full  account  of  the  breeding  behavior 
of  a second  species  of  this  relatively  little-studied  family  of  birds. 

The  author  is  to  be  commended  further  for  having  founded  this  monograph  series  as  an 
outlet  for  his  valuable  studies,  and  we  hope  that  many  more  such  monographs  will  follow. — 
Robert  \V.  Storer. 

I 

Where  to  Find  Birds  in  Mixnesot.a..  A Guide  to  62  Birdixg  Are.as,  Parks,  S.anctuaries.  I 
Compiled  by  Kenneth  D.  Morrison  and  Josephine  Daneman  Herz.  The  Webb  Publishing  \ 
Co.,  St.  Paul,  Minn.,  1950;  5 X in.,  xiii  + 122  pp.  Illustrated  with  mapsand  linedraw-  | 
ings.  SI. 50. 

This  is  a neat  little  volume  for  anyone  who  goes  birding  in  Minnesota.  The  North  Star 
State  is  a varied  and  fascinating  area,  with  its  lakes,  coniferous  and  deciduous  forests,  and 
wide  prairies.  Its  biotic  resources  include  the  northernmost  bit  of  land  in  the  United  States, 
a large  portion  of  the  Quetico-Superior  wilderness,  the  great  muskeg  north  of  Red  Lakes,  the 
source  of  the  Mississippi,  a part  of  the  Red  River  valley  with  still  discernible  beach  lines  of 
old  glacial  Lake  Agassiz,  and  near-Carolinian  conditions  in  the  Southeast  along  the  Mississippi. 

Some  idea  of  its  ornithological  possibilities  may  be  gathered  by  listing  a few  of  the  state’s  ^ 
breeding  birds.  These  range  from  Western  and  Eared  Grebes,  Franklin’s  Gull,  Prairie  Chicken  [ 
and  Sharp-tailed  Grouse,  Marbled  God  wit,  and  Sprague’s  Pipit  in  the  West;  through  Spruce  [ 
Grouse,  Pigeon  Hawk,  Arctic  Three-toed  Woodpecker,  Canada  Jay,  Hudsonian  Chickadee,  i 
and  Evening  Grosbeak  in  the  North;  to  Red-bellied  Woodpecker,  Tufted  Titmouse,  Carolina  | 
Wren,  Blue-gray  Gnatcatcher,  and  Prothonotary  and  Cerulean  Warblers  in  the  Southeast,  j 
Truly,  this  is  varied  fare  for  the  bird  finder.  j 

To  suit  their  purposes,  the  compilers  of  this  book  have  divided  Minnesota  into  four  roughly-  j 
equal  quadrats.  Southwest,  Southeast,  Northwest,  Northeast.  Within  these  quadrats  they  | 
have  presented  detailed  notes  on  sixty-two  stations  which  hold  typical,  or  unusually  promis-  j 
ing,  ornithological  {iossibilities.  Individual  points  of  interest  have  been  treated  by  forty-nine  I 
persons,  most  of  them  Minnesota  bird  students  with  special  knowledge  of  certain  regions.  I 
Under  the  places  or  areas  treated,  there  are  road  or  trail  directions,  discussion  of  the  I 
terrain,  and  notes  on  vantage  points  for  observation,  hazards  of  the  areas,  and  species  records  | 
of  unusual  interest.  There  is  a listing  of  characteristic  bird  species  or  groups  from  each  station,  j 
with  brief  tabulations  of  season  of  occurrence  and  local  habitats.  The  information  presented  j 
is  concise  and  highly  usable. 

Users  of  the  volume  are  warned,  very  proi)erly,  by  the  compilers  that  not  every  species 
listed  under  a given  area  is  always  to  be  found  there.  Despite  this  warning,  it  must  be  expected 
that  some  visitors  will  become  irked  if  they  miss  a single  one  of  a station’s  bird  desiderata... 
This  attitude  is  one  which  every  author  or  compiler  of  local  bird  guides  has  to  face.  It  may 
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fairly  be  classed  as  an  occupational  hazard,  to  be  endured  by  those  who  serve  in  this  useful 
capacity. 

Mr.  Morrison  and  Mrs.  Herz  have  done  for  Minnesota  what  Olin  Sewall  Pettingill,  Jr., 
in  two  forthcoming  volumes,  is  doing  for  the  country  as  a whole.  Such  labors  of  love  are 
certain  to  make  the  lot  of  the  birding-traveller  happier  and  more  productive. — Maurice 
Brooks. 

Trapping  Methods  for  Bird  Ringers.  By  P.  A.  D.  Hollom.  British  Trust  for  Ornithology 

Field  Guide  Number  One.  The  Potter  Press,  Oxford,  1950:  5^  X 8|  in.,  40  pp.,  25  figs. 

Paper  2^.  6d. 

In  this  Field  Guide,  the  British  Trust  for  Ornithology  presents  information  on  automatic 
and  non-automatic  traps  as  well  as  several  types  of  nets  which  have  been  used  successfully 
by  British  ornithologists.  Trap  specifications  for  small  birds  are  similar  to  those  found  in 
Lincoln’s  “Manual  for  Bird  Banders.”  American  ornithologists,  however,  might  well  be  able 
to  adapt  to  their  needs  the  basic  principles  of  the  crow  trap  (p.  7),  raft  duck  trap  (p.  8), 
Skokholm  Dunlin  trap  (p.  24),  or  the  Winchelsea  Starling  net  (p.  37).  Techniques  little 
used  in  this  country  are  Bai  Fowling  (p.  33),  “the  catching  at  night  of  shrub  or  hedge-roosting 
birds  in  a net  attached  to  two  light  poles”  (see  also  Lincoln,  1947:  67),  and  Dazzle  Netting 
(p.  39,  and  Lincoln,  1947:  66),  blinding  birds  by  flashlight. 

It  is  self-evident  that  certain  basic  techniques  must  be  employed  in  any  thorough  life- 
history  study.  Color-banding  is  one  of  these  basic  techniques.  Only  by  observing  marked 
birds  can  precise  data  be  obtained  on  re-nestings,  second  broods,  change  of  mates,  territorial 
boundaries,  post-nesting  activities,  etc.  Bird  trapping,  then,  becomes  an  essential  aspect  of 
life-history  study.  Furthermore,  the  life-history  student  often  discovers  that  traps  which 
have  proven  successful  for  some  species  are  unsatisfactory  for  his  problem.  Modifications  of 
existing  trap-types,  therefore,  frequently  must  be  made  to  fit  specific  needs.  Consequently, 
it  is  believed  that  the  present  pamphlet  will  be  of  value  to  the  student  of  bird  behavior  as 
well  as  for  the  bird-banding  cooperator. — Andrew  J.  Berger. 

Handbook  of  Attracting  Birds.  By  Thomas  P.  McElroy,  Jr.  Illustrated  with  51  figures 

by  Lambert  Guenther.  Alfred  A.  Knopf,  New  York,  1950:  8 X 6 in.,  xiv  + 163  pp.  $2.75. 

This  is  another  book  which  briefly  discusses  methods  for  attracting  birds  to  gardens,  es- 
tates and  farms.  There  are  the  usual  chapters  on  Why  Attract  Birds?,  Artificial  Feeding,  Trees, 
Shrubs  and  Vines  Attractive  to  Birds,  Helping  Birds  at  Nesting  Time,  Homes  for  Birds,  Attract- 
ing Waterfowl,  Birds  in  the  Small  Garden,  Care  of  Young  and  Wounded  Birds,  etc. 

Mr.  McElroy  discusses  recognized  theories  and  techniques  (territoriality,  value  of  running 
water,  sanctuaries)  which  may  be  used  to  attract  birds,  but  he  adds  nothing  to  what  has 
already  been  presented  by  McKenny  (1939.  “Birds  in  the  Garden  and  How  to  Attract  Them”) 
and  Baker  (1941.  “The  Audubon  Guide  to  Attracting  Birds”).  Desiring  thorough  coverage, 
the  authors  of  such  books  discuss  birds  whose  breeding  habits  vary  from  those  of  Wood 
Ducks  to  Baltimore  Orioles  and  Song  Sparrows.  The  suburban  dweller  or  owner  of  a small 
garden  must,  indeed,  feel  discouraged  when  his  serious  efforts  fail  to  attract  Purple  Einches, 
Crested  Elycatchers  and  Yellow  Warblers.  Greater  emphasis  might  have  been  placed,  there- 
fore, on  birds  easily  attracted  to  small  gardens — such  as  the  Song  and  Chipping  Sparrows, 
House  Wren,  Cardinal  and  Catbird. 

Encouragement  should  be  given  to  any  book  which  furthers  public  education  on  the 
subject  of  predation  (Chapter  14)  and  which  stresses  the  value  to  wildlife  of  bushy  hedgerows 
over  clean  ones  (p.  91),  but  these  facts  are  well  known  to  ornithologists  and  one  wonders 
how  broad  an  audience  these  books  reach. 
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This  attractively  made  handbook  will,  however,  serve  as  an  excellent  source  of  information 
for  scout  leaders  and  for  the  public  school  teacher  who  wishes  to  develop  a teaching  unit  on 
birds  and  who  is  besieged  by  (juestions  on  birds  and  bird  houses  by  all  children,  and  some 
parents,  at  one  time  or  another. — .Andrew  J.  Berger. 


DAVID  CLARK  HILTON 

Dr.  David  Clark  Hilton,  who  was  born  on  a 
farm  near  Dorchester,  Nebraska,  on  April  22, 

1877,  and  who  died  Decemlier  12,  1945.  had  an 
international  reputation  as  a j^hysician  and 
surgeon.  As  a young  man  he  headed  the  Science 
Department  of  Cotner  University  and  was  Dem- 
onstrator in  Anatomy  at  the  University  of  Ne- 
braska. He  became  an  attending  surgeon  at  St. 

Elizabeth’s  Hospital  in  1905  and  Chairman  of 
Surgery  at  Bryan  Memorial  Hospital  in  1926,  and 
held  these  two  j)ositions  all  his  life.  He  did  post 
graduate  work  in  Vienna  and  Paris  in  1927.  He 
was  consultant  in  General  Surgery  for  the  U.S. 

Veterans’  Bureau  Hospital  from  1932  to  1940. 

During  the  First  World  War  he  was  a Captain  in 
the  Medical  Corps.  He  was  instrumental  in  or- 
ganizing the  110th  Medical  Regiment  of  the 
Nebraska  National  Guard,  of  which  outfit  he  was 
Commanding  Officer  from  1925  to  1940.  He  was 
Division  Surgeon  of  the  35th  Division  of  the 
National  Guard  from  1927  to  1940.  He  was  a 
graduate  of  the  Command  and  General  Staff 
School  of  the  U.S.  Army,  being  retired  in  September,  1940,  as  a Brigadier  General  of  the 
line.  His  interest  in  military  medicine  took  him  to  Warsaw,  Poland,  as  American  delegate  to 
the  International  Congress  of  Militar}'  Medicine  and  Pharmacy  in  1927  and  to  England,  as 
delegate  of  the  6th  Congress,  in  1929.  He  was  awarded  the  Cross  of  the  .Army  Medical  School 
by  Poland  in  1927.  Honors  of  many  sorts  were  conferred  uj)on  him  and  his  duties,  like  his 
interests,  were  many.  He  was  very  active  in  the  Alasonic  Order  and  in  the  Episcopal  Church. 
He  is  survived  by  his  wife,  Sarah  Luella  O’Toole  Hilton,  and  three  children:  Mrs.  Blossom 
Virginia  Gish  of  Texas,  Mrs.  Ruth  Burgert  of  Chicago,  and  Dr.  Hiram  David  Hilton  of  Lincoln, 
Nebraska  himself  an  accomplished  surgeon. 

David  Hilton  was  interested  all  his  life  in  birds.  His  knowledge  concerning,  and  defense  of, 
the  birds  of  prey  made  a deep  impression  on  a Nebraska  lad  who  was  one  day  to  become  a 
bird  artist.  The  friendship  between  the  famous  surgeon  and  the  artist  continued.  During  the 
last  years  of  his  life  Dr.  Hilton  visited  Mexico.  His  letters  from  that  country  were  full  of 
ornithological  questions — some  of  them  difficult  to  answer.  The  family  of  David  Hilton, 
knowing  how  deej)ly  interested  he  would  be  in  water  color  portraits  of  some  of  the  very  birds 
that  had  so  puzzled  him  in  1944  and  1945,  have  offered  to  finance  the  reproduction  of  eight 
of  these  in  full  color  and  to  present  the  engravings  to  The  Wilson  Ornithological  Club.  The 
first  of  the  series,  that  of  the  Rufescent  Tinamou,  appeared  in  the  June  issue  of  the  Bulletin. 
The  next  will  probably  appear  in  March,  1952.  The  reproductions  will  appear  also  in  a book, 
'Mexican  Birds,’  now  being  ])ublished  by  the  University  of  Oklahoma  Press. 


INTERGENERIC  GALLIFORM  HYBRIDS:  A REVIEW 


BY  TONY  J.  PETERLE 

Henry  Seebohm,  in  “The  Birds  of  Siberia”  (1901:  501-502;,  makes  this  cogent  observa- 
tion: “The  subject  of  the  interbreeding  of  nearly-allied  birds  in  certain  localities  where  their 
geographical  ranges  meet  or  overlap,  and  the  almost  identical  subject  of  the  existence  of 
intermediate  forms  in  the  intervening  district  between  the  respective  geographical  ranges  of 
nearly-allied  birds,  is  one  which  has  not  yet  received  the  attention  which  it  deserves  from 
ornithologists.  The  older  brethren  of  the  fraternity  have  always  pooh-pooh’d  any  attempt 
to  explain  some  of  these  complicated  facts  of  nature  by  the  theory  of  interbreeding,  and  have 
looked  upon  the  suggestion  that  hybridisation  was  anything  but  an  abnormal  circumstance 
as  one  of  the  lamest  modes  of  getting  out  of  an  ornithological  difficulty.”  The  following  sum- 
mary will  show  that  interbreeding  of  galliform  genera  has  often  been  observed:  indeed  that 
two  wholly  different  intergeneric  hybrids,  one  of  the  Old  World,  one  of  the  New,  have  been 
recovered  so  often  that  they  can  hardly  be  considered  ‘abnormal’  except  in  a very  limited  sense. 

The  Old  World  hybrid  referred  to  results  from  the  crossing  of  the  Blackcock  {Lyrurus) 
and  Capercaillie  (Tetrao).  DeWinton  (1894:  448)  said  that  “of  all  hybrids  among  birds  in  a 
wild  state  this  one  seems  to  be  the  most  frequent.”  Authors  seem  to  be  in  agreement  that 
the  hybrid  results  principally,  if  not  always,  from  the  interbreeding  of  male  Lyrurus  with  fe- 
male Tetrao  in  areas  throughout  which  (a)  extension  of  range  is  taking  place,  or  (b)  one  or  the 
other  genus  is  rare,  e.g.,  Scotland,  where  Tetrao  has  been  introduced  following  extirpation 
(Millais,  1906:  55-56;  DeWinton,  1894).  Witherby  et  al.  (1941:  210)  summarize  by  sa}dng: 
“In  regular  extensions  of  range  females  [Tetrao]  habitually  precede  males,  which,  however, 
‘are  seldom  more  than  a season  in  following  them’  (Millais),  and  before  appearance  of  males 
females  are  liable  to  pair  with  Blackcock,  producing  hybrids.”  Data  as  to  the  fertility  of  these 
hybrids  are  conspicuously  lacking.  Lyrurus  and  Tetrao  are  known  to  hybridize  also  with  other 
genera — especially  Phasianus  and  Lagopus  (see  below). 

The  New  World  hybrid  referred  to  results  from  the  crossing  of  the  Prairie  Chicken  or 
Pinnated  Grouse  (Tympanuchus)  and  Sharp-tailed  Grouse  (Pedioecetes).  William  Brewster 
(1877 : 66-68)  described  this  hybrid,  “provisonally”  calling  it  Cupidonia  cupidmi-columbiana, 
following  the  nomenclatural  practice  of  Robert  Collett  (1872.  “Remarks  on  the  Ornitholog}^ 
of  Northern  Norway.”  Forhandl.  Vidensk.  Selsk.,  Christiania,  p.  50).  Since  1877  numerous 
articles  have  appeared  regarding  this  hybrid,  but  so  far  as  I know  none  of  these  gives  any 
positive  information  as  to  the  reproductive  capacities  of  the  Fi  generation.  Recently  observed 
intergradation  between  the  two  genera  on  Manitoulin  Island,  Lake  Huron,  indicates  a high 
percentage  of  fertility  among  hybrids.  Amadon  (1950:  494)  says  of  this  area:  “Manitoulin 
Island  . . . was  recently  colonized  by  both  Prairie  Chickens  . . . and  Sharp-tailed  Grouse.  . . . 
The  latter  occur  in  much  smaller  numbers  and,  presumably  as  a result  of  their  failure  to  find 
mates  of  their  own  species,  a high  percentage  of  the  Manitoulin  grouse  thus  far  examined  show 
evidence  of  hybridization.” 

Tympanuchus  and  Pedioecetes  have  been  known  to  interbreed  also  with  other  genera. 
A Tympanuchus  X Phasianus  hybrid  reported  recently  by  Lincoln  (1950:  212)  was  actually 
taken  about  1933.  A Pedioecetes  X Dendragapus  hybrid  reported  by  Brooks  (1907:  167)  was 
taken  at  Osoyoos,  British  Columbia.  The  specimen  is  in  the  Provincial  Museum  at  Victoria, 
Vancouver  Island. 

Many  hybrids  involving  the  Ring-necked  Pheasant  {Phasianus  colchicus)  have  been 
reported,  most  of  them  from  the  Old  World,  a few^  from  the  New.  Jourdain  (1912)  reported  60 
Phasianus  X Lyrurus  hybrids  of  British  origin.  Clarke  (1898:  17-21)  described  four  Phasianus 
X Tetrao  hybrids  from  Scotland.  Numerous  Phasianus  X Callus  hybrids  have  been  reported. 
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.\  rcccnl  liN’hrid  of  this  t\|)c  from  Oceana  Count)’,  Michigan  was  reported  in  the  newspaj)ers. 
J.  M.  .Moore,  K.xtension  I’oultrx  man  at  .Michigan  State  College,  Hast  Lansing,  Michigan,  has 
supplied  me  the  following  information  (letter  dated  November  30,  1950)  concerning  this  bird; 
“'I'wo  years  ago  this  sjiring  [i.e.,  in  1949],  a coujile  in  Oceana  County  bought  or  were  given  a 
number  of  pheasant  eggs  from  the  State  Game  Farm,  which  they  hatched  out  and  brooded 
under  a White  Rock  Hen.  M 6 weeks  old,  the  birds  were  released.  All  except  one  [a  male] 
left  for  the  wilds  immediate!)’.  The  one  j)heasant  stayed  with  the  mother  all  that  Summer 
and  Fall  and  during  the  winter  time  roosted  in  a tree  outside  the  house.  ...  A year  ago  this 
Spring  [i.e.,  in  1950],  this  pheasant  cockbird  mated  with  this  [foster  mother]  White  Rock  Hen 
and  she  stole  her  nest.  The  crossbred  chicks  hatched.  Because  the  hen  had  stolen  her  nest  quite 
a few  of  the  eggs  were  spoiled  during  the  hatching  period  and  finally  5 chicks  were  hatched  out. 
Unfortunately  4 of  the  5 h)  brid  chicks  drowned  by  getting  into  an  uncovered  water  dish,  leav- 
ing only  1 bird.  This  bird  turned  out  to  be  a female  and  was  kept  in  captivity  with  the  mother 
White  Rock  Hen.”  In  1951,  a male  Ring-necked  Pheasant  was  introduced  into  the  mating  pen 
with  both  the  White  Rock  Hen  and  the  hybrid  female  pheasant.  Mr.  Moore  recently  wrote 
that:  “.  . . the  hybrid  cross  seemed  to  be  so  afraid  of  this  foreign  bird  in  the  pen  that  we  think 
she  just  ran  herself  to  death  through  fear.” 

.\nthony  described  a Phasianus  X Dendragapus  hybrid  from  Portland,  Oregon  (1899: 
180)  and  listed  three  other  specimens  of  the  same  sort.  He  stated  that  “the  rej)ort  that  such 
crosses  are  not  uncommon  would  seem  to  have  some  foundation.” 

Bump  (1947;  268)  rej)orted  a Phasianus  X Bonasa  hybrid  taken  about  1930  in  western 
New  York.  The  specimen  has  been  lost.  Interbreeding  of  the  Ruffed  Grouse  and  a domestic 
chicken  has  been  reported  by  J.  E.  H.  (1886:  4)  from  West  Virginia,  but  the  report  has  never 
been  confirmed. 

Pleske  (1887)  described  and  figured  both  a male  and  female  Lyrurus  X Tetrastes  hybrid. 
He  referred  to  two  earlier  papers  on  this  hybrid,  one  by  Dresser,  the  other  by  Bogdanow. 

Hybrids  involving  the  genus  Lagopus  have  been  reported  from  Europe  far  more  often  than 
from  America,  possibly  because  interest  in  this  genus  as  a game  bird  is  greater  in  the  Old 
World  than  in  the  New.  Lagopus  X Lyrurus  hybrids  have  been  reported  several  times.  In  his 
excellent  discussion  of  this  cross,  Collett  (1886)  listed  22  specimens  from  Norway  and  12  from 
Sweden.  Millais  (1909:  52)  considered  the  Lagopus  scoticus  X Lyrurus  /e/rf.r  hybrid  “extremely 
rare.”  Collett  (1886)  mentioned  a Lagopus  X Tetrastes  hybrid  from  Sweden. 

Taverner  (1932:  89)  reported  a Lagopus  X Canachites  hybrid.  This  is  the  only  instance  of 
intergeneric  hybridization  involving  the  Spruce  Grouse  so  far  as  I know. 

Millais  (1899:  36),  at  a meeting  of  the  British  Ornithological  Club  on  February  15,  1899, 
exhibited  a hybrid  involving  Lagopus  scoticus  and  a female  bantam  fowl  (Gallus). 

Strangely  enough,  of  reported  intergeneric  hybrids  among  American  quail  only  one,  so  far 
as  I know,  has  involved  the  widespread  genus  Colinus.  Aiken  (1930;  80)  reported  on  three 
Colinus  X Lophortyx  specimens  taken  near  Salt  Lake  City,  but  these  have  been  lost. 

Bailey  (1928;  210)  rejmrted  a Callipepla  X Lophortyx  hybrid  taken  near  Pinos  Altos,  New 
.Mexico,  in  1916.  The  specimen  was  sent  to  Louis  .\gassiz  Fuertes,  who  made  a very  beautiful 
feather-by-feather  j)ainting  of  it.  When  Fuertes  acknowledged  receipt  of  the  specimen  he 
mentioned  that  he  had  “once  painted  a very  interesting  wild  hybrid  (male)  Lophortyx  and 
Oreortyx  for  .Mr.  Loomis.” 

.Ml  that  remains  of  this  j>articular  Lophortyx  X Oreortyx  specimen  is  a print  of  a j)hotograph 
of  the  Fuertes  drawing.  The  skin  itself,  the  Fuertes  drawing,  and  apparently  the  negative  of 
the  phot()graj)h  of  the  drawing  all  were  destro)ed  in  the  San  Francisco  fire.  Through  the 
courtesy  of  Kenneth  C.  Parkes  I have  obtained  a photograph  of  the  j)rint  referred  to.  This 
has  been  reproduced  here. 

Peck  (1911 : 149)  described  in  detail  an  Oreortyx  X Lophortyx  hybrid  taken  in  1911  in  Harney 
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County,  Oregon.  The  specimen  is  now  in  the  collection  of  the  Universit>'  of  California  Museum 
of  \Trtebrate  Zoology. 

Other  intergeneric  galliform  hybrids  have  been  reported  from  various  parts  of  the  world, 
but  those  discussed  above  seem  to  be  the  most  important  in  so  far  as  game  sj)ecies  of  the 
northern  hemisphere  are  concerned.  Numerous  crosses  involving  Callus,  Xiwiida,  Pavo,  and 
certain  of  the  ornamental  j)heasants  have  been  reported,  but  these  hybrids  have  a{){:)eared 


Fig.  1.  Lopliortyx  X Oreorfyx  male  hybrid.  Photograph  of  a painting  b>-  Louis  Agassiz 
Fuertes. 
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principally  under  artificial  conditions.  The  validity  of  certain  reports  must  remain  doubtful. 
Finsch  (1892)  reporteda  Callus  X Membra  hybrid.  Thecrossingof  a galliform  birdwithany  such 
passeriform  bird  as  the  Lyre-bird  would  seem  to  be  quite  impossible. 

Habit.\t  and  Breeding  Behaviour  in  Relation  to  Hybridization 

Telrao  X Lyrunis.  The  habitats  of  these  grouse  apparently  overlap  to  some  extent  at  some 
seasons.  Witherby  et  al.  (1941 : 209-210)  described  the  habitat  of  Telrao  as  follows:  “Frequents 
mature  coniferous  woodland  (larch,  spruce,  scots  pine)  of  medium  density  with  a fair  amount 
of  undergrowth.  ...  In  autumn,  spring  and  winter  numbers  make  short  local  movements  to 
low-lying  woods  of  oak,  birch  and  larch,  but  most,  especially  old  males,  return  to  higher 
ground  in  late  autumn  and  spring;  in  autumn  sometimes  found  amongst  heather  at  some  dis- 
tance from  woods  and  also  visits  stubble  or  more  rarely  turnip  fields  (Millais).”  These  authors 
describe  the  habitat  of  Lyrurus  thus:  “Haunts  fringes  of  moorland  rather  than  open  moors, 
resorting  to  rough,  heather  grown  or  bushy  land,  sparsely  wooded  places  and  bushy  borders 
of  woods  or  plantations,  rushy  pastures  and  marshy  ground;  also  lowland  heaths,  peat-moors, 
etc.  with  heather,  gorse  and  (or)  other  scrub  and  frequently,  though  not  always,  with  scattered 
birches  or  other  trees.” 

Telrao  a.n(l  Lyrurus  are  somewhat  similar  in  breeding  behaviour.  Writing  of  Telrao,  Witherby 
et  al.  (1941:  211-212)  say:  ‘“Song’  of  male  is  uttered  in  characteristic  attitude  with  the  neck 
stretched  up,  tail  fanned  and  vertical  or  nearly  so  and  wings  drooped  during  most  of  the 
time.  . . . During  displays  on  ground  ‘songs’  are  interspersed  with  parading  to  and  fro  in  dif- 
ferent directions  and  leaps  of  about  3 ft.  into  air,  accompanied  by  noisy  flapping  of  wings.” 
Of  Lyrurus  they  sa\^  (1941:  217-218):  “Has  special  display-grounds  or  ‘leks’,  to  which  both 
sexes  resort  and  at  which  coition  takes  place  ...  In  all  of  the  several  display  attitudes  tail  is 
fully  spread,  . . . , wings  are  partly  drooped  and  red  wattles  above  eye  distended.  In  crow- 
ing . . . , to  some  extent  a social  performance,  head  and  neck  are  held  upright  and  bird  either 
remains  stationary,  slightly  raises  head  and  lowers  wings,  or  jumps  into  air.” 

Pedioecetes  X Tympanuchus.  In  discussing  the  habitat  requirements  of  Pedioecetes,  Grange 
0948:  237-239)  says:  “The  final  or  desired  arrangement  [of  plants]  is  prevailingly  open.  In 
gross  appearance  it  presents  long  views  across  grass,  sedge,  weed  and  herbaceous  covering 
dotted  with  innumerable  clumps  and  groves  of  shrubs,  bushes,  saplings,  and  some  larger  trees. 
. . . Prairie  chickens  often  use  the  pattern,  overlapping  with  sharp  tails,  but  this  is  not  t\pical.” 

In  Michigan,  according  to  my  observation,  the  Prairie  Chicken  and  Sharp-tailed  Grouse 
now  associate  only  in  areas  throughout  which  scattered  colonies  of  the  Prairie  Chicken  remain. 
Range-overlap  has  been  increased  through  the  introduction  of  the  Sharp-tailed  Grouse  into 
the  eastern  part  of  the  Upper  Peninsula  and  the  northern  part  of  the  Lower  Peninsula.  These 
introductions  were  begun  about  1937  and  hybrids  have  been  reported  from  the  two  areas  for 
the  past  several  years. 

The  breeding  behavior  of  these  two  genera  is  so  well  known  that  a comparison  here  is  hardly 
necessary.  Both  are  polygamous  and  both  assemble  on  displaying  or  sparring-grounds.  The 
high  frequency  of  interbreeding  between  these  genera  must  result,  in  part  at  least,  from 
range-overlap  plus  similarity  of  breeding  behavior.  It  is  interesting  to  note  that  on  the  basis 
of  osteology  alone,  Shufeldt  (1881:  348)  could  “perceive  no  good  reason”  why  Tympanuchus 
and  Pedioecetes  should  not  be  merged. 

This  brief  summary  of  galliform  hybrids  is  but  a beginning  toward  a much  needed  study 
of  the  basic  factors  involved  in  intergeneric  relationships.  The  importance  of  habitat  and 
behavior  overlap  apparently  has  not  been  considered  by  those  reporting  on  the  occurrence 
of  wild  hybrids.  Data  as  to  the  viability  and  fertility  of  hybrids  are  almost  non-existent.  Such 
data  are  imfjortant  economically  since  they  may  have  profound  bearing  upon  management 
techniques.  Further  study  of  hybridization  may  effect  also  certain  of  our  taxonomic  concepts. 
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A SERIOUS  PROBLEM  IN  CONSERVATION 


Dinosaur  Xational  Monument  had  its  origin  some  eons  ago  when  giant,  grotesque  reptiles 
died  for  reasons  now  resolved  only  by  speculation.  These  monsters  were  buried  in  rock  and 
soil  of  a land  that  was  later  to  become  part  of  the  state  of  Utah.  So  scientifically  and  recre- 
ationally  important  were  the  remains  of  these  prehistoric  animals,  that  in  1915,  80  acres 
surrounding  the  main  fossil  site  were  set  aside  as  a national  monument. 

The  graveyard  of  the  dinosaurs  in  the  valley  of  the  Green  River  is  auspiciously  located. 
The  swift  flowing  Yampa  River  joins  the  Green  about  20  miles  upstream.  Together  these 
two  streams  with  whirlpools  and  eddies  have  cut  a series  of  exquisitely  beautiful  canyons  from 
the  equally  handsome  mountain  landscape. 

The  awe-inspiring  grandeur  of  these  two  river  valleys  in  the  region  of  the  dinosaur  fossils 
caused  209,000  acres  of  the  combined  watersheds  in  Utah  and  Colorado  to  be  added  to  the 
monument  in  1938.  As  a national  monument,  it  is  not  as  well  known  as  others;  it  is  none  the 
less  as  elegant  scenically  and  as  important  scientifically  as  they. 

Despite  the  fact  that  the  1935  amendment  to  the  Federal  Power  Act  prohibits  such  areas 
from  becoming  part  of  a power  project,  the  Bureau  of  Reclamation  in  1946  proposed  two 
dam  sites  within  the  area.  The  Xational  Park  Service  came  to  the  defense  of  Dinosaur  Xational 
Monument  with  the  same  fervor  it  would  have  shown  had  the  proposal  been  that  Yellowstone 
National  Park  be  leveled  in  order  to  build  a mammoth  roller  skating  rink.  The  problem  in 
brief  is  this:  one  government  agency  is  recommending  that  a national  park,  which  is  under 
the  jurisdiction  of  another  government  agency,  be  made  into  a reservoir  instead  of  serving 
in  its  present  capacity  as  a recreational  and  scientific  area. 

The  main  stand  of  the  Bureau  of  Reclamation  is  that,  without  these  dams,  there  will  be 
less  annual  revenue  and  higher  unit  power  costs  for  the  people  of  the  Colorado  watershed  and 
Bonneville  basin.  The  Park  Service  contends  that  it  is  not  unmindful  of  the  needs  of  even 
this  extremely  small  fraction  of  our  national  population.  The  benefits  of  the  proposed  im- 
poundments would  be  adequately  and  satisfactorily  derived  from  dams  and  reservoirs  outside 
the  monument. 

The  life  expectancy  of  a dam  and  reservoir  of  this  kind  and  in  this  place  is  about  80  to 
120  years.  The  natural  beauty  and  scientific  wealth  of  this  area  was  about  a hundred  million 
years  in  the  making.  Flooding  the  Dinosaur  Xational  Monument  would  ruin  it  for  all  future 
generations. 

It  must  be  realized  that  once  a proposal  of  the  Bureau  of  Reclamation  is  accepted  by  the, 
Congress,  moneys  are  made  available  to  carry  out  the  dictates  of  that  proposal.  In  this  case, 
the  dams  would  cost  about  $207,000,000.  The  immediate  political  and  economic  potency  of' 
such  a plan  might  be  overwhelming  to  an  agency  like  the  Park  Service  which  must  carry  itsj 
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case  on  the  long  range  benefits  derived  from  the  aesthetic  values  of  the  land  and  the  fact 
that  national  parks  were  made  inviolate  as  part  of  our  heritage. 

This  proposal  for  more  water  to  produce  more  irrigation  to  produce  more  farm  commodities 
comes  at  a time  when  this  nation  is  subsidizing  farm  goods  at  a phenomenal  cost  and  when 
our  surpluses  are  greater  than  at  any  time  in  our  history.  Unfortunately  our  present  emer- 
gency creates  a modus  operandi  for  “big”  agencies  to  gobble  up  that  part  of  our  way  of  life 
that  cannot  be  reduced  to  taxable  figures. 

No  one  doubts  the  sincerity  of  those  who  propose  to  better  the  economic  status  of  any 
area  or  community  by  the  impoundment  of  water.  It  is  only  the  wisdom  of  method  that  is 
challenged.  The  disturbing  factor  in  this  conflict  of  values,  however,  is  the  fact  that  the 
Reclamation  Service  should  prescribe  an  apparently  unnecessary  encroachment  on  a national 
park.  If  such  demands  are  realized,  the  waters  of  Yellowstone,  Glacier,  Yosemite  and  Grand 
Canyon  national  parks  (to  name  a few)  would  be  in  jeopardy.  To  lose  Dinosaur  National 
Monument  on  this  issue  might  well  be  the  opening  for  other  governmental  branches  and 
large  private  interests  to  exploit  our  all-too-few  national  parks. 

What  does  all  this  mean  to  you?  That  depends  on  how  you  regard  your  stake  in  our  national 
heritage.  It  depends  also  on  whether  you  can  accept  an  unnecessary  ruination  of  national 
property  in  order  to  receive  a short  term  monetary  benefit  for  a few,  or  whether  you  sub- 
scribe to  a long  range  view  which  keeps  the  national  parks  program  inviolate  in  order  to 
insure  the  greatest  good  for  the  greatest  number  over  the  longest  period.  It  doesn’t  matter 
whether  you  are  a rock-ribbed  Vermont  yankee  or  a mullet  fisherman  from  the  bayous  of 
Louisiana:  the  problem  in  principle  exists  in  your  part  of  the  country,  your  state,  and  even 
your  local  community. 

As  members  of  the  Wilson  Club,  this  report  is  directed  to  you  as  a matter  of  information. 

What  to  do  about  this  deplorable  situation  is  a matter  of  what  your  conscience  dictates, 
but  what  your  conscience  dictates  might  be  of  great  importance  to  your  congressman  in 
Washington.  This  report  is  also  to  put  your  conservation  committee  on  record  as  opposing 
an\'  violation  of  our  national  parks  as  they  are  now  set  up.  We  feel  that  if  our  national  parks 
and  monuments  are  to  be  ruined  in  the  name  of  national  security,  it  should  be  done  only  as 
a vitally  necessary  and  unavoidable  measure. 

Let  us  not  melt  our  liberty  bell  except  to  cast  the  shells  for  the  last  cannon. — Robert 
A.  McCabe. 
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PROCEEDINGS  OF  THE  THIRTY-SECOND  ANNUAL  MEETING 

BY  HAROLD  MAYFIELD,  SECRETARY 

The  thirty-second  annual  meeting  of  The  Wilson  Ornithological  Club  was  held  at  the 
Davenport  Public  Museum,  Davenport,  Iowa,  on  Friday  and  Saturday,  April  27  and  28, 
1951.  It  was  sponsored  by  the  Davenport  Public  Museum,  the  Tri-City  Bird  Club,  and  the 
Iowa  Ornithological  Union. 

There  were  four  half-day  sessions  devoted  to  papers  and  motion  pictures,  two  general 
business  meetings,  and  two  meetings  of  the  Executive  Council.  In  addition  to  the  business 
meetings  and  papers  sessions,  there  was  an  informal  reception  in  the  Museum  on  Friday 
evening  and  the  Annual  Dinner  on  Saturday  evening.  At  the  reception,  Cleveland  P.  Grant 
presented  a motion  picture  and  lecture,  “Bighorn  Sheep  of  the  Rocky  Mountains.”  An 
exhibit  of  bird  paintings  was  held  during  the  reception,  and  after  the  annual  dinner  the 
following  night,  a number  of  these  pictures  were  auctioned  for  the  benefit  of  the  color-plate 
fund  of  the  Bulleiin.  The  auctioned  paintings  were  made  available  through  the  generosity 
of  the  artists,  W.  J.  Breckenridge,  Richard  Philip  Grossenheider,  Francis  Lee  Jaques,  O.  J. 
Murie,  George  M.  Sutton,  and  Roger  Tory  Peterson. 

Following  the  annual  banquet,  President  Maurice  Graham  Brooks  gave  an  address, 
“Ecology  for  Everyone.” 

Local  leaders  conducted  field  trips  before  the  papers  session  on  Saturday  morning  and, 
with  the  assistance  of  members  of  the  refuge  staff  of  the  U.  S.  Fish  and  Wildlife  Service,  led 
an  extended  trip  on  Sunda}',  April  29,  visiting  Federal  refuge  areas  north  of  Davenport  along 
the  Mississippi  River. 

Opening  Ceremonies 

Alembers  and  guests  were  welcomed  to  Davenport  by  Mr.  Arthur  R.  Kroppach,  Ma>’or 
of  that  city.  President  Brooks  responded  for  the  club. 

First  Business  Session 

President  Brooks  called  to  order  the  first  business  session  on  Friday  morning,  x\pril  27. 
The  minutes  of  the  31st  Annual  Meeting,  as  published  in  The  Wilson  Bulletin  for  September 
1950,  were  approved. 

The  report  of  the  treasurer,  James  H.  Olsen,  was  presented,  but  action  on  it  was  deferred 
until  after  the  report  of  the  Auditing  Committee  at  the  final  business  session. 

The  secretary,  Harold  Mayfield,  presented  the  recommendation  of  the  Executive  Council 
that  the  constitution  and  bylaws  be  changed  to  eliminate  the  associate  membership  class 
and  raise  the  subscription  price  of  the  Bulletin  to  $3.00.  The  exact  statement  of  the  amend- 
ment and  the  procedure  for  voting  on  it  appeared  in  the  Bulletin  for  June,  1951. 

The  Executive  Council  accepted  the  invitation  of  Tennessee  members  to  hold  the  33rd 
Annual  Meeting  at  Gatlinburg,  Tennessee,  at  the  entrance  of  Great  Smoky  Mountains 
National  Park.  The  meeting  will  be  held  on  Friday  and  Saturday,  April  25-26,  1952. 

The  editor,  George  Miksch  Sutton,  reported  that  the  Hilton  family  of  Lincoln,  Nebraska 
have  donated  $2,000  which  is  to  be  used  for  the  publication  of  eight  color  jilates  on  Mexican 
birds  as  a memorial  to  Dr.  David  Clark  Hilton.  These  will  appear  in  future  issues  of  The 
Wilson  Bulletin. 

Report  of  Endowment  Committee 

Leonard  C.  Brecher,  chairman,  reported  twelve  new  life  memberships  during  the  past 
year.  The  committee  recommended  that  emphasis  be  placed  upon  gifts  to  the  endowment 
fund  with  the  life  membership  as  an  incidental  recognition  of  gifts  of  $100  or  more. 
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Report  of  Research  Committee 

John  '1'.  Kmlen,  Jr.,  reporting  for  Charles  G.  Sibley,  chairman,  recommended  that  the 
Louis  .\gassiz  Fuerles  Research  Grant  of  Si 00  he  awarded  to  Howard  L.  Cogswell,  Museum 
of  Vertebrate  Zoology,  University  of  California,  for  a study,  “Territory  Size  and  Its  Relation 
to  Vegetation  Structures  and  Density  Among  Birds  of  the  Chaparral.”  The  committee  felt 
that  action  with  regard  to  the  Chalif  Grant  for  bird  work  in  Mexico  should  be  deferred  until 
the  membershij)  had  had  a chance  to  learn  of  the  grant,  through  reading  the  March  Bulletin. 

Report  of  Membership  Committee 

d'he  treasurer,  James  H.  Olsen,  rejiorted  for  the  Membership  Committee  (Seth  Low, 
chairman;  Ralph  Edeburn,  vice-chairman)  a total  membership  in  The  Wilson  Ornithological 
Club  of  1740  on  .\pril  15,  1951.  Included  in  this  list  are  161  institutional  subscribers  to  the 
Bulletin. 


Report  of  Illustrations  Committee 

Robert  M.  Mengel,  chairman,  reported  on  the  assistance  this  committee  has  given  the 
editor  and  authors  in  preparing  illustrations,  including  color-j)lates,  for  The  Wilson  Bulletin. 
This  committee  assisted  in  making  preparations  for  the  bird  art  show  held  at  the  Davenj)ort 
meeting  and  arranged  the  auction  of  selected  bird  drawings  for  the  benefit  of  the  color-plate 
fund. 

The  committee  has  suggested  that,  when  authors  want  finished  drawings  prepared  from 
sketches,  this  work  be  done  by  the  committee  at  a charge  of  SI. 00  per  hour,  with  the  money 
going  entirely  to  the  color-plate  fund  of  the  Bulletin. 

Whether  extensive  assistance  is  required  or  not,  authors  planning  to  submit  illustrations 
along  with  manuscripts  are  urged  to  consult  with  the  chairman  of  this  committee  well  in 
advance. 


Report  of  Library  Committee 

George  J.  Wallace,  chairman,  rej)orted  that  since  the  last  annual  meeting  63  people  have 
contributed  a total  of  44  books,  278  rej)rints,  78  magazines  and  bulletins,  and  62  volumes 
of  magazines.  Special  thanks  were  expressed  for  generous  gifts  from  Hustace  Poor. 

An  analysis  of  the  past  use  of  the  library  has  shown  that  there  have  been  170  separate 
loans  in  the  j)eriod  1942-1949.  Many  of  these  loans  have  included  several  items  each,  and  the 
majority  of  them  have  gone  to  people  in  areas  where  local  library  facilities  have  been  limited. 
In  addition,  there  have  been  a great  many  uses  of  this  library  by  visitors  to  the  Museum  of 
Zoology  at  .Ann  .Arbor,  Michigan. 

Consideration  is  being  given  to  the  jiublication  of  the  entire  list  of  books  available  in  the 
library,  but  final  decision  on  this  matter  has  not  yet  been  reached. 


Report  of  Conservation  Committee 


Robert  .A.  McCabe,  chairman,  reported  that  this  committee  has  been  attempting  to 
keep  members  of  The  Wilson  Ornithological  Club  informed  about  developments  in  the  field 
of  conservation  through  the  j>ages  of  the  Bulletin.  Two  rejiorts  have  been  published.  The 
first,  concerning  the  Dingell-Johnson  Bill,  was  j)repared  by  Henry  Mosby  and  William  Gunn. 
The  second,  dealing  with  conservation  attitudes  toward  predaceous  animals,  was  prej)ared 
by  Charles  Kirkpatrick  and  William  Elder.  .A  third  aj)pears  in  this  issue. 


Temporary  Committees 

4'he  President  aj)j)ointed  three  temi)orary  committees,  as  follows: 
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Auditing  Committee 

Leonard  Brecher,  Chairman 
Burt  Monroe 
Dr.  R.  Allyn  iMoser 
Resolutions  Committee 

Fred  Pierce,  Chairman 
Thomas  Morrissey 
Herman  F.  Chapman 
Richard  Pough 
N om  in  ati  ng  Com  m it  tee 

Olin  Sewall  Pettingill,  Jr.,  Chairman 
Dr.  R.  Allyn  Moser 
John  T.  Emlen,  Jr. 

Secokd  Business  Meeting 

The  second  and  final  business  meeting  was  called  to  order  at  9:00  a.m.,  Saturday,  April 
28,  by  President  Brooks.  All  candidates  for  membership  to  the  club  were  elected. 

Report  of  Auditing  Committee 

The  Auditing  Committee  reported  that  the  books  of  the  treasurer  had  been  examined 
and  had  been  found  correct.  Special  thanks  were  expressed  to  James  H.  Olsen,  the  retiring 
treasurer,  for  his  work  during  the  past  year. 

Election  of  Officers 

O.  S.  Pettingill,  Jr.,  reporting  for  the  Nominating  Committee,  proposed  the  following 
officers  for  election  in  1951 : President,  Maurice  Graham  Brooks;  First  Vice  President,  Walter 
J.  Breckenridge;  Second  Vice  President,  Burt  L.  Monroe;  Secretary,  Harold  F.  Mayfield; 
Treasurer,  Leonard  C.  Brecher;  Elective  members  of  the  Executive  Council,  W.  C.  Vaughan 
(term  expires  1952),  Fred  T.  Hall  (term  expires  1953),  W.  W.  H.  Gunn  (term  expires  1954). 

The  report  of  the  Nominating  Committee  was  accepted  and  the  secretary  was  instructed 
to  cast  a unanimous  ballot  for  these  nominees. 

Harrison  B.  Tordoff,  of  the  Museum  of  Natural  History,  L’niversity  of  Kansas,  was  an- 
nounced as  the  unanimous  selection  of  the  Council  to  become  editor  of  The  Wilson  Bulletin 
beginning  with  Volume  64  (1952).  He  succeeds  George  M.  Sutton,  who  had  asked  that  his 
resignation  take  effect  at  the  conclusion  of  Volume  63  (December,  1951). 

Report  of  Resolutions  Committee 

WHEREAS,  the  members  of  The  Wilson  Ornithological  Club,  assembled  in  their  annual 
meeting  at  Davenport,  Iowa,  April  27-29,  1951,  wish  to  go  on  permanent  record  with  the 
following  resolutions,  therefore 

BE  IT  RESOLVED  that  we  heartily  thank  the  Tri-City  Bird  Club,  the  Davenport  Public 
Museum,  and  the  Iowa  Ornithologists’  L'nion,  co-sponsors,  for  the  fine  welcome  extended  to 
us  and  the  excellent  entertainment  accorded  us  in  this,  our  second  Iowa  meeting.  We  sin- 
cerely appreciate  the  spirit  of  hospitality  and  the  hard  work  of  these  local  clubs  in  order  to 
give  us  one  of  our  finest  meetings. 

Noting  with  extreme  regret  the  passing  in  Eebruary  of  one  of  our  most  loved  and  esteemed 
members,  Dr.  Lynds  Jones,  who  was  a founder,  a past  president,  and  for  more  than  30  years 
editor  of  The  Wilson  Bulletin,  BE  IT  RESOLVED  that  we  formally  express  our  deep  feeling 
over  our  loss,  and  that  our  Secretary  transmit  to  the  surviving  widow,  Mrs.  Jones,  our  sincere 
sympath}'  in  her  bereavement. 
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Hecause  of  their  value  as  scientific  research  areas  for  work  in  ornithology,  ecology  and  the 
other  natural  sciences,  BE  IT  RESOLVED  that  The  Wilson  Ornithological  Club  commend 
the  Iowa  State  Conservation  Commission  for  its  efforts  to  preserve  the  State’s  remaining 
remnants  of  virgin  prairie. 

Because  of  their  vital  importance  to  the  conservation  of  the  waterfowl  of  the  Pacific 
flyway,  BE  IT  RESOLVED  that  The  Wilson  Ornithological  Club  urge  the  Secretary  of  the 
Interior  and  the  Congress  to  take  such  steps  as  are  necessary  to  insure  an  adequate  and 
[lermanent  supjily  of  water  for  the  National  Wildlife  Refuges  of  the  Klamath  Basin. 

Papers  Sessions 
Friday,  A pril  27 

Thomas  J.  Morrissey,  Davenport,  Iowa,  An  Introduction  to  the  Davenport  Area. 

.\aron  Moore  Bagg,  Holyoke,  Massachusetts,  Spring  Migration  in  the  Vicinity  of  a Warm 
Front,  slides. 

William  W.  H.  Gunn,  Ontario  Department  of  Lands  and  Forests,  Reverse  Migration  in  the 
Pelee  Region  in  Relation  to  Weather,  slides. 

S.  Charles  Kendeigh,  University  of  Illinois,  Effect  of  Temperature  on  Attentive  Behavior  in 
Birds,  slides. 

Margaret  M.  Nice,  Chicago,  Illinois,  Behavior  of  a Hand-raised  Meadowlark,  slides. 

George  M.  Sutton,  University  of  Michigan,  Fluctuations  of  Breeding  Bird  Populations  on  the 
Edwin  S.  George  Reserve,  slides. 

Haven  H.  Spencer,  Ypsilanti,  Michigan,  Observations  on  Night  hawk  Behavior,  slides. 
Winnifred  W.  Smith,  Two  Rivers,  Wisconsin,  The  Matin  Song  of  the  Eastern  Kingbird,  slides. 
L.  E.  Richdale,  Dunedin,  New  Zealand,  Banding  and  Marking  Penguins. 

Earle  A.  Davis,  University  of  Illinois,  Seasonal  Changes  in  the  Energy  Balance  of  the  English 
Sparrow  {Passer  domesticus),  slides. 

Josselyn  Van  Tyne,  University  of  Michigan,  Remarks  on  the  Tenth  International  Ornithological 
Congress. 

Philip  A.  DuMont,  U.  S.  Fish  and  Wildlife  Service,  National  Wildlife  Refuges  and  Endangered 
Species  of  Birds,  slides. 

W.  J.  Breckenridge,  L^niversity  of  Minnesota,  The  Duck  Hunters'  Dilemma,  sound  motion 
picture. 

Saturday,  A pril  28 

N.  L.  Cuthbert,  Central  Michigan  College,  Some  Nesting  Habits  of  the  Black  Tern  in  Michigan, 
slides. 

Paul  L.  Errington,  Iowa  State  College,  Some  Newer  Approaches  in  the  E.xploration  of  Popida- 
tion  Cycles  in  Higher  Vertebrates. 

Olin  Sewall  Pettingill,  Jr.,  Carleton  College,  .4  Hybrid  Longs  pur  from  Saskatcherwan. 

Arnold  J.  Petersen,  University  of  Wisconsin,  Nestmg  Study  of  the  Northern  Cliff  Swallow  at 
Jackson  Hole,  Wyoming,  slides. 

William  W.  H.  Gunn,  Ontario  Department  of  Lands  and  Forests,  Wildlife  in  the  High  .\rctk, 
slides  and  motion  pictures. 

L.  E.  Richdale,  Dunedin,  New  Zealand,  The  Royal  Albatross  in  Neu'  Zealand,  slides. 

Dwain  W.  Warner,  University  of  Minnesota,  Geographic  Variation  in  the  Singing  Quail, 
slides. 

Harrison  B.  Tordoff,  University  of  Kansas,  Developmental  Failure  of  Red  Color  in  Crossbills. 
Robert  F.  Vane,  Cedar  Rapids,  Iowa,  Swan  Lake  Field  Trip,  motion  picture. 

Bear  River  Refuge,  filmed  by  W.  F.  Kubichek,  U.  S.  I"ish  and  Wildlife  Service,  motion  picturej 
Conservation  in  .Action,  \ new  Fish  and  Wildlife  Service  Film,  sound  motion  picture. 
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Sunrise  Serenade,  filmed  by  Charles  \V.  Schwartz,  Missouri  Conservation  Commission,  and 
Edgar  M.  Queeny,  St.  Louis,  Missouri,  sound  motion  picture. 

ATTENDANCE 

The  exact  number  of  people  attending  this  meeting  is  not  known,  since  many  of  those 
attending  single  sessions,  particularly  on  Friday  evening  and  Saturday  afternoon,  did  not 
register.  A registration  fee  (Sl.OOj  was  charged  for  the  first  time  in  the  history  of  the  club’s 
meetings.  The  total  number  of  members  and  guests  registering  was  164,  from  20  states,  one 
province  of  Canada,  and  two  other  countries. 

From  Arkansas:  1 — Fayetteville,  Howard  Young. 

From  Connecticut:  1 — AVa'  Haven,  S.  Dillon  Ripley. 

From  District  of  Columbia:  1 — \V ashington,  Philip  A.  DuMont. 

From  Illinois:  23 — Blue  Island,  Karl  E.  Bartel;  Champaign,  Earle  A.  Davis,  Jr.,  S.  Charles 
Kendeigh;  Chicago,  Alfred  Lewy,  Constance  Nice,  Margaret  M.  Nice,  R.  M.  Strong; 
Evanston,  Mr.  and  Mrs.  Robert  B.  Lea;  Galesburg,  Harold  M.  Holland,  Florence  Merdian; 
Highland  Park,  Paul  E.  Downing;  Itasca,  F.  J.  Freeman;  E.  Moline,  Elton  Fawks; 
Moline,  Rodney  Robinder,  O.  Ruth  Spencer;  Peoria,  Ferd  Luthy;  Quincy,  T.  E.  Mussel- 
man;  Rock  Island,  Rose  Quite;  Springfield,  Virginia  S.  Eifert;  Urbana,  Harvey  I.  Fisher, 
Robert  Pearson;  Ursa,  Mrs.  Tom  Sorrill. 

From  Indiana:  3 — Hanover,  J.  Dan  Webster;  Richmond,  Stephen W.  Simon,  Charles  Thailer. 
From  Iowa:  52 — Ames,  PaulL.  Errington,  George  O.  Hendrickson,  Edward L.  Kozicky;  Cedar 
Rapids,  Robert  Fisher,  Mr.  and  Mrs.  Karl  E.  Goellner,  Mr.  and  Airs.  Alfred  W.  Aleyer, 
Lillian  Serbousek,  Air.  and  Airs.  Robert  F.  Vane;  Charlotte,  David  Luckstead;  Davenport, 
Air.  and  Airs.  Harry  G.  Carl,  Glenn  R.  Downing,  Alsgr.  Thomas  J.  Feeney,  W.  H.  Geiken, 
Jeanette  Graham,  Rev.  Edward  C.  Greer,  Dale  Greve,  Fred  T.  Hall,  Air.  and  Airs.  C.  C. 
Hazard,  Norwood  C.  Hazard,  Norwood  P.  Hazard,  Rodney  Hart,  Bud  Johnson,  Nat 
Kenny,  Dr.  and  Airs.  J.  P.  Leonard,  Larry  Leonard,  Richard  A.  Lorenz,  Harry  Lytle, 
Thomas  Alorrissey,  Alary  Oliver,  Arlen  Peahl,  Paul  Petersen,  Peter  Petersen,  Jr.,  Airs. 
Edward  K.  Putnam,  Airs.  E.  L.  Swain,  Olive  B.  Whittlesey,  W.  E.  Whittlesey;  Des^ 
Moines,  Albert  C.  Berkowitz;  Iowa  City,  F.  W.  Kent,  Air.  and  Airs.  Peter  Laude,  Paul  Ver 
Vais;  Mt.  Vernon,  J.  Harold  Ennis;  Okoboji,  James  G.  Sieh;  Winthrop,  Airs.  K.  B.  Harring- 
ton, Air.  and  Airs.  Fred  J.  Pierce. 

From  Kansas:  2 — Lawrence,  Air.  and  Airs.  Harrison  B.  Tordoff. 

From  Kentucky:  4 — Anchorage,  Air.  and  Airs.  Burt  Alonroe;  Louisville,  Air.  and  Airs. 
Leonard  C.  Brecher. 

From  Massachusetts : 1 — Holyoke,  Aaron  AI.  Bagg. 

From  Michigan:  25 — Clara  Dixon,  Lee  Holmes,  Hampton  R.  Wagner;  Ann  Arbor, Vi, 
W.  Hann,  Air.  and  Airs.  Robert  AI.  Alengel,  Dana  P.  Snyder,  Air.  and  Airs.  Haven  H. 
Spencer,  George  AI.  Sutton,  J.  Van  Tyne;  Battle  Creek,  Edward  AI.  Brigham,  Jr.;  Detroit, 
Airs.  Alice  D.  Nulli;  Jackson,  Hazel  L.  Bradley,  Dr.  and  Airs.  W.  Powell  Cottrille,  Robert 
A.  Whiting,  Air.  and  Airs.  Harold  F.  Wing;  Kalamazoo,  H.  Lewis  Batts,  Jr.;  E.  Lansing, 
George  J.  Wallace;  Mt.  Pleasant,  Airs.  Alabel  E.  Cuthbert,  N.  L.  Cuthbert,  Frank  Throop; 
Miiskegon,  Cecil  C.  Kersting. 

From  Minnesota:  11 — Duluth,  V.  B.Viohlwnci-,  Hopkins,  Air.  and  Airs.  Don  F.  Hamilton; 
Minneapolis,  W.  J.  Breckenridge,  John  G.  Erickson,  Alichails  Ivanous,  Theodora  Alelone, 
Vera  E.  Sparkes,  Dwain  W.  Warner;  Xorthfield,  Olin  Sewall  Pettingill,  Jr.;  Owatonna, 
Airs.  Paul  A.  Becker. 

From  Missouri:  2 — Revere,  George  Dunn;  Warrensburg,  Oscar  Hawksley. 

From  Nebraska:  2 — Crete,  William  F.  Rapp;  Omaha,  R.  .Mlyn  Aloser. 

From  New  Jersey:  1 — Tenafiy,  Betty  Carnes. 
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From  New  York:  2 — Ithaca,  Lawrence  I.  Grinnell;  Pelham,  Richard  H.  Rough. 

From  Ohio:  8 — Athens,  H.  C.  Seibert ; Cleveland,  Vera  Carrolhers,  Elsie  Erickson,  Adela  Gaede, 
Lucille  M.  Mannix,  Marjorie  Ramisch,  Mildred  Steward;  Toledo,  Harold  Mayfield. 

From  Pennsylvania:  2 — Butler,  Mr.  and  Mrs.  F.  \V.  Preston.  ’ 

From  South  Dakota:  4 — Sioux  Falls,  Mr.  and  Mrs.  Herman  F.  Chajiman,  Mr.  and  , 
Mrs.  J.  Scott  Findley. 

From  West  Virginia:  2 — Morgantoum,  Maurice  Brooks,  Marion  L.  Hundley.  * 

From  Wisconsin : 15 — Beloit,  Malcolm  E.  McDonald,  Carl  Welty ; Ephraim,  Harold C.  Wilson;  i 
Madison,  John  Emlen,  Joseph  J.  Hickey,  Robert  A.  McCabe,  Arnold  J.  Petersen,  Mr.  and  * 
Mrs.  W'alter  E.  Scott;  Milwaukee,  Daniel  D.  Berger,  Helmut  C.  Mueller;  Mineral  Springs,  ^ 
Mr.  and  Mrs.  Cleveland  P.  Grant;  Monroe,  Gordon  H.  Orians;  Two  Rivers,  Winnifred 
Smith. 

From  Canada:  1 — Ontario,  W.  W.  H.  Gunn. 

From  Denmark:  1 — Hellersyn,  Hans  Wonsild. 

From  New  Zealand:  2 — Dunedin,  Mr.  and  Mrs.  L.  E.  Richdale. 
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'Lhe  following  gifts  have  been  recently  received.  From: 


Aaron  M.  Bagg — 1 reprint 

Andrew  J.  Berger — 7 reprints 

Karl  W.  Haller — 2 books 

George  O.  Hendrickson — 19  reprints 

Emmett  T.  Hooper — 5 magazines,  4 pamphlets 


A.  O.  Ramsay — 2 reprints 
W.  E.  Scott — 2 books,  2 reprints 
Alexander  Sj)runt,  Jr. — 4 books,  3 reprints 
University  of  Wisconsin  Department  of 
Wildlife  Management — 3 reprints 


Margaret  Morse  Nice — 4 magazines,  28  reprints  Josselyn  Van  Tyne — 18  reprints 
Sten  Osterlof — 1 reprint  Francis  A.  Ward — 2 magazines 

Kenneth  C.  Parkes — 2 reprints  Alexander  Wetmore — 1 reprint 


EDITORIAL  COMMITTEE 


Dean  Amadon 
Aaron  Moore  Bagg 
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Margaret  Morse  Nice 
Eugene  P.  Odum 

Editor  of  The  Wilson  Bulletin 
GEORGE  MIKSCH  SUTTON 
Museum  of  Zoology 
University  of  Michigan 
Ann  Arbor,  Michigan 


AUan  R.  Phillips 
Gustav  A.  Swanson 
James  T.  Tanner 
William  C.  Vaughan 
George  J.  Wallace 


Assistant  Editor 
ANDREW  J.  BERGER 

Chairman  of  the  Illustrations  Committee 
ROBERT  M.  MENGEL 


Suggestions  to  Authors 

Manuscripts  intended  for  publication  m The  Wilson  Bulletin  should  be  neatly  typewritten, 
double-spaced,  and  on  one  side  only  of  good  quality  white  paper.  Tables  should  1^  t)rped  on 
separate  sheets.  Before  preparing  these,  carefully  consider  whether  the  material  is  best  pre- 
sented in  tabular  form.  Use  figures  for  all  definite  weights,  measurements,  percentages  and 
degrees  of  temperature  (for  example:  2 kgm.,  1 inch,  20.5  cc.,  300®C.).  Spell  out  indefinite  and 
approximate  periods  of  time  and  numerals  used  in  a general  manner  (for  example:  one  hundred 
years  ago;  about  two  and  one-half  hours;  seven  times).  Where  the  value  of  quantitative  data 
can  be  enhanced  by  use  of  appropriate  statistical  methods,  these  should  be  used.  Follow 
the  A.O.U.  Check-list  (fourth  e^tion)  and  supplements  thereto  insofar  as  scientific  names  of 
United  States  and  Canadian  birds  are  concerned  unless  a satisfactory  explanation  is  offered 
for  doing  otherwise.  Use  species  names  (binomials)  unless  specimens  have  actually  been 
handled  and  subspecifically  identified.  Summaries  of  major  papers  should  be  brief  but  quota- 
ble. Follow  carefully  the  style  used  in  this  issue  in  listing,  after  the  paper,  the  literature  cited. 
Photographs  for  illustrations  should  be  sharp,  have  good  contrast,  and  be  on  glossy  paper. 
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THE  1T<ESI DENT’S  PA(iE 


It  will  j)rol)al)ly  not  he  news  to  many  Wilson  Club  members  that  your  President  has  a 
considerable  dej^ree  of  enthusiasm  in  matters  j>ertaining  to  the  Southern  Appalachian  High- 
lands. It  is  to  me,  therefore,  a source  of  great  gratification  that  the  Club  will  soon  be  meeting, 
for  the  second  time  in  three  years,  in  this  region  of  endless  fascinations.  Those  who  know  the 
Great  Smoky  Mountains  will  need  no  urging  to  attend;  those  who  will  be  coming  for  the  first 
time  have  a rewarding  exj)erience  in  store. 

Rich  in  scenic,  historic,  and  biotic  values,  the  Great  Smokies  are  a fitting  climax  to  the 
.\j)j)alachian  system.  Upon  thousands  of  acres  of  mountain  sloj)es  the  original  forest  is,  per- 
haps, the  finest  deciduous  stand  in  any  mid-latitude  area  of  the  earth’s  surface.  At  the  highest 
summits  is  the  extreme  southeastern  outj)ost  of  boreal  spruce-fir.  In  the  foothills  Yellow- 
throated  Warblers  nest,  and  Chuck-will’s-widows  call  at  dusk.  Only  a few  miles  away  on  the 
crests  are  Olive-sided  Flycatchers,  Brown  Creepers,  Golden-crowned  Kinglets,  and  Winter 
Wrens. 

For  those  bird  students  who  look  also  at  other  vertebrates,  the  region  is  rewarding.  The 
Smokies  can  claim  a longer  list  of  lungless  salamanders  than  any  other  region,  and  the  hand- 
some red-cheeked  Jordan’s  Salamander  has  been  found  nowhere  else.  Bears  are  abundant, 
and  may  be  seen  along  the  trails  or  at  picnic  and  camping  areas.  Native  Brook  Trout  and  other 
cold-water  fishes  are  found  in  the  tumbling  mountain  streams. 

h'rom  the  breakfast  table  in  Gatlinburg  the  visitor  may  look  up  an  unbroken  slope  to  the 
myrtle-clad  summit  of  Mount  Leconte  five  thousand  feet  above.  Cars  may  be  driven  to  within 
one-half  mile  of  the  toj)  of  Clingman’s  Dome,  highest  point  in  the  range.  Two  miles  beyond 
this  parking  area  is  Andrews  Bald,  one  of  the  grassy  ojjenings  whose  presence  in  the  Southern 
Highlands  has  aroused  great  ecological  interest  and  controversy.  The  Appalachian  Trail 
follows  the  highest  ridge,  and  along  it  hikers  may  visit  many  scenic  areas. 

Late  Ajjril  is  a season  of  blossoms  in  the  mountains.  On  lower  slopes  spring  will  be  well 
advanced,  and  its  succession  may  be  traced  in  reverse  as  one  climbs.  We  shall  be  too  early  for 
the  rhododendrons,  but  others  of  the  heaths  will  be  opening.  Redbud,  serviceberry,  flowering 
dogwood,  silverbell,  and  other  showy  plants  should  be  blooming  at  some  level  on  the 
mountains. 

By  no  means  least  among  the  region’s  attractions  are  the  peojjle  and  their  ways  of  living. 
For  two  centuries  they  were  isolated,  and,  with  low  incomes,  had  to  dej)end  uj)on  home  crafts 
and  arts.  Some  of  these  crafts  jiersist.  Handmade  articles,  useful  and  beautiful,  are  marketed 
in  Gatlinburg,  and  there  are  still  a few  jiroducing  handicraft  artists.  On  the  eastern  slope  is 
the  Cherokee  Indian  reservation,  where  traditional  basketry  is  still  a tribal  craft. 

This  will  be  the  first  Wilson  Club  meeting  in  one  of  our  national  parks.  Here  we  may  see 
at  work  the  jjrogram  of  j)reserving  our  forests,  waters,  wildlife,  and  other  wilderness  values. 
We  are  j)rivileged  to  share  in  this  great  heritage. 

M.u'rice  Brooks 
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BLUE-HOODED  EUPHONIAS 
(Tonagra  elegantissima) 

A pair  (male  above)  eating  mistletoe  berries.  From  a painting  in  water- 
color  based  on  field-sketches  made  in  the  states  of  Hidalgo  and  Michoacan, 
Mexico,  in  the  early  spring  of  1 949. 


DISPERSAL  OF  MISTLETOE  BY  BIRDS 


BY  GEORGE  MIKSCII  SUTTON 

That  birds  are  an  important  agent  in  the  dissemination  of  mistletoe 
{Phoradendron,  Loranthus,  and  allied  genera)  has  long  been  common 
knowledge;  but  the  more  I have  seen  of  birds  and  mistletoe,  and  the  more  I 
have  read  concerning  the  relationships  between  the  two,  the  more  convinced  I 
have  become  that  the  ‘common  knowledge’  referred  to  is  only  half-knowledge 
at  best.  Weaver  and  Clements,  in  their  standard  work,  “Plant  Ecology”  (Second 
Edition,  1938),  sum  up  this  half-knowledge  thus:  ‘Alistletoe,  a parasite  on 
trees,  often  of  considerable  economic  importance,  is  disseminated  by  birds. 
After  eating  the  enveloping  fleshy  rind,  the  slimy  seeds  which  frequently  stick 
to  their  bills  may  be  wiped  off  upon  the  branches  where  they  are  perched  and, 
hence,  in  places  suitable  for  germination”  (p.  128). 

Some  birds  may,  indeed,  wipe  slimy  mistletoe  seeds  from  their  bills,  but 
birds  which  I have  watched  while  they  were  eating  mistletoe  berries  certainly 
have  not  removed  the  enveloping  fleshy  rind;  they  have  swallowed  the  berries 
whole.  They  may,  I believe,  occasionally  regurgitate  a berry  and  wipe  it  from 
the  bill,  but  I have  never  observed  this.  Such  regurgitated  berries  probably 
would  not  be  very  sticky.  I am  convinced  that  comparatively  little  dissemina- 
tion of  mistletoe  is  accomplished  through  bill-wiping;  that  most  of  it  is,  indeed, 
accomplished  through  defecation.  What  is  more,  there  is  a remarkable  correla- 
tion between  this  whole  process  of  dissemination-through-defecation  and  the 
digestive  apparatus  of  at  least  some  of  the  bird-disseminators.  Serventy  and 
Y’hittell,  in  “A  Handbook  to  the  Birds  of  Western  Australia,”  have  this  to 
say  about  the  Mistletoe-bird  (Dicaeum  hirundinaceum):  “This  bird,  as  its  name 
implies,  is  intimately  associated  with  mistletoe  {Loranthus)  and  is  its  most 
active  disseminator.  As  an  adaptation  to  this  specialized  diet  the  muscular 
portion  of  the  stomach  . . . has  virtually  disappeared  and  the  alimentary  canal 
(including  the  oesophagus,  glandular  portion  of  the  stomach  and  the  intestine) 
appears  superficially  to  be  an  even  duct,  with  no  enlargements”  (p.  309). 

Now  for  a brief  discussion  of  my  first  Cedar  Waxwing  {Bomhycilla  cedrorum) 
specimen.  I shot  the  bird  near  Fort  Worth,  Texas,  many  years  ago.  It  was  one 
of  a large  flock  perched  in  the  very  top  of  an  oak.  As  I picked  it  up  I was 
greatly  impressed  with  its  sleek  plumage  and  soft  colors.  Since  I had,  with  my 
own  eyes,  seen  it  and  its  fellows  gobbling  mistletoe  berries  only  a few  minutes 
before,  I was  not  surprised  when  two  whole  mistletoe  berries  dropped  from  its 
mouth.  On  skinning  it  later,  however,  I was  surprised  when  I encountered 
more  mistletoe  berries — indeed  what  appeared  to  be  only  partly  digested 
berries — long  before  I had  removed  the  skin.  These  I squeezed,  quite  uninten- 
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tionally,  from  the  anus  as  I was  wrestling  with  the  problem  of  skinning  over 
the  tail. 

The  seeds  were  covered  with  a translucent  jiulp  so  viscous  that  it  stuck 
first  to  the  feathers  (which  I was  trying  hard  to  kee{)  clean),  then  to  my  fingers. 
I had  to  wipe  my  fingers  thoroughly  in  getting  rid  of  the  seeds  and  stickiness. 
.\fter  finishing  the  skin  I o}3ened  the  body  and  found  many  more  of  the  slimy 
seeds  in  the  large  intestine.  Most  of  the  berries  in  the  stomach  proper  were  not 
slimy  for  their  outer  covering  was  still  intact. 

I have  collected  several  Cedar  Waxwings  since  that  early  year.  Without 
exce])tion,  I believe,  specimens  which  I have  taken  in  the  southern  United 
States  have  had  partly  digested  mistletoe  berries  in  their  alimentary  tracts. 
In  recent  years,  in  Mexico,  I have  become  acquainted  with  other  confirmed 
mistletoe-eaters,  notably  the  beautiful  little  stub-tailed  Managers’  known  as 
euphonias.  Along  the  Rio  Sabinas,  in  southern  Tamaulipas,  the  Bonaparte’s 
Euphonia  {Tanagra  lauta)  and  slightly  smaller  Lesson’s  Euphonia  {T.  affinis) 
are  common,  and  both  are  fond  of  the  orange-colored  berries  of  a Phoradendron 
which  grows  luxuriantly  in  the  lowlands  thereabouts.  Small  flocks  of  the  birds 
bound  along  from  clump  to  clump,  eating  gluttonously.  So  exclusively  do  they 
feed  on  these  berries  that,  if  one  wants  to  observe  them,  all  one  has  to  do  is 
wait  a short  while  near  a clump  whose  berries  are  ripe. 

While  collecting  specimens  of  these  euphonias  in  1938,  1939  and  1941  I 
noted  that  invariably  the  lower  intestine  contained  partly  digested  mistletoe 
berries  and  very  little  else.  I did  not,  regrettably,  examine  the  stomachs.^  I 
made  a point  of  frightening  the  feeding  flocks  with  a sudden  slapping  of  hands, 
causing  them  to  fly  off.  Not  badly  alarmed,  they  alighted  close  by  for  an  in- 
stant of  chirping  and  defecating.  Examining  the  droppings  which  fell,  I found 
these  to  contain — again  invariably — partly  digested  mistletoe  berries.  The 
phenomenon  struck  me  as  strange.  There  were  mistletoe  berries  by  the  thousand 
in  the  vicinity,  food  enough  for  all  the  euphonias  and  to  spare.  But  why  this 
incomj)lete  digestion?  Why  not  half  as  much  swallowing  and  twice  as  much 
digesting?  The  more  I pondered  the  question  the  busier  my  mental  image  of 
the  birds  seemed  to  be.  Their  quest  for  this  favorite  food  seemed  to  be  little 
short  of  frantic. 

* Wet  more  (1914.  Auk,  31:  458-461),  in  discussing  the  alimentary  tract  of  the  Puerto 
Rican  Kuphonia  {Tamigra  musica  sclateri),  calls  attention  to  a “degeneration  of  the  ven- 
triculus  into  a thin  membranous  band  and  a straightening  of  the  stomach  to  facilitate  the 
passage  of  foocl  . . .”  Wetmore  believes  that  these  euj)honias  subsist  entirely  on  mistletoe 
berries  and  that  they  break  the  “outer  skin  with  their  bills  and  swallow  the  single  seed  sur- 
rounded by  its  adhesive  i)ulj).”  Kuj)honias  which  I have  observed  in  Mexico  appeared  to 
be  swallowing  the  berries  whole.  Further  observations  are  in  order.  Too,  the  possibility  that 
the  genus  Tamigra  belongs  in  the  Dicaeidae  rather  than  in  the  Thraupidae  must  be  care- 
fully investigated.  This  would  seem  to  be  a fantastic  suggestion,  to  be  sure,  but  the  resem- 
blance in  size  and  pro])ortions  between  Tanagra  and  some  dicaeids  is  certainly  close. 
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In  Hidalgo,  in  1939,  and  in  Michoacan,  in  1949,  I became  acquainted  with 
another  euphonia,  the  very  beautiful  Blue-hooded  species,  Tanagra  elegantis- 
sima,  the  subject  of  our  frontispiece.  I was  prepared  to  find  this  bird  fond  of 
mistletoe.  The  first  individuals  I ever  saw  (in  the  mature  oak  woods  above 
Jacala,  Hidalgo)  led  me  to  clumps  of  mistletoe  within  a few  minutes  after  my 
encountering  them.  When  I skinned  them  I found  highly  viscous,  partly  di- 
gested berries  ready  to  leave  the  anus. 

In  Michoacan,  the  Blue-hooded  Euphonias  which  lived  near  Roger  Hurd’s 
and  my  camp  along  the  old  Patzcuaro  trail  in  the  early  spring  of  1949  shared 
their  mistletoe  with  a larger  bird — the  elegant  Gray  Silky-Flycatcher  (Ptilo- 
gonys  cinereus).  I watched  these  delightful  birds  gorging  on  mistletoe  berries 
and  was  not  in  the  least  surprised,  on  skinning  them,  to  find  partly  digested 
berries  in  their  lower  intestines.  In  addition  to  the  many  greenish  white  berries 
in  their  stomachs  were  a few  large,  elongate,  dark  blue  berries  which  were 
wholly  unfamiliar  to  me.  These,  I was  later  to  learn,  on  seeing  them  in  the 
woods,  were  mistletoe  berries  of  a wholly  different  sort.  Whether  they  ever 
passed  through  in  a partly  digested  state,  I cannot  say.  The  only  berries  of 
that  sort  which  I found  in  a Silky-Flycatcher  were  in  the  stomach  and  were 
wholly  undigested. 

In  Michoacan,  in  1949,  I spent  much  of  my  time  painting.  Working,  as  I 
did,  literally  for  hours  under  mistletoe-laden  trees  in  which  both  Blue-hooded 
Euphonias  and  Gray  Silky-Flycatchers  fed,  I was  much  impressed  with  the 
fact  that  their  droppings  only  rarely  seemed  to  reach  the  ground.  I might 
never  have  been  conscious  of  this  had  not  caterpillar  droppings  at  times  be- 
come a great  nuisance.  Climbing  up  to  investigate,  I found  the  birds’  drop- 
pings, dozens  of  them,  some  on  the  very  tops  of  twigs  or  branches,  some 
clinging  to  the  sides,  and  all  stuck  fast  to  the  bark,  ready — I could  but  guess 
— to  become  little  sprigs  of  mistletoe  once  germination  was  brought  on  by  rain. 
The  birds’  tendency  to  keep  high — to  rest,  after  feeding,  in  the  very  treetops— 
must,  I reasoned,  be  aiding  the  mistletoe  in  its  ^struggle  to  survive,’  for  the 
higher  the  birds  perched  the  less  likelihood  there  was  that  one  of  those  precious 
droppings  would  reach  the  ground. 

I am  no  botanist,  to  be  sure.  What  I have  just  said  probably  is  a slight 
exaggeration,  too.  Surely  further  observations  are  to  be  made.  But  is  it  not 
remarkable — is  it  not,  in  the  best  sense  of  the  word,  wonderful — that  the  proc- 
ess of  evolution  should  have  brought  about  on  the  one  hand  an  edible  berry, 
and  on  the  other  a digestive  apparatus  and  process  which  eliminates  that 
berry’s  skin,  but  allows  the  viscous  covering  of  the  seed  to  remain  until,  out 
of  the  bird’s  body  at  last,  it  serves  to  attach  that  seed  to  the  branch  on  which 
the  plant  is  later  to  grow? 
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A ('('( )RI )IXG  to  Burger  (PM9:  222)  the  “problem  of  refractoriness  is 
xA^perhaj)s  the  greatest  relatively  unsolved  problem  in  reproduction.” 
Actually,  except  in  ultimate  detail,  the  problem  may  have  been  solved  (Mar- 
shall, I94ba;  I950a).  The  “refractory  period”  of  Bissonnette  (PAH;  PAH)  and 
certain  other  authors  is  here  delined  as  that  period  of  the  avian  testis  cycle 
when  the  tubules  are  in  a state  of  post-spermatogenetic  lipoidal  metamorphosis 
and  before  the  newly  regenerated  Leydig  cells  of  the  interstitium  have  become 
sufficiently  lipoidal  and  mature  to  respond  to  neurohormonal  influences  iuid- 
ated  by  natural  factors  in  the  environment. 

The  term  neurohormonal  as  used  in  this  paper  refers  to  the  interaction  of 
the  exteroceptors,  the  hypothalamus,  the  anterior  pituitary,  and  the  gonads. 
The  term  lipoid  has,  of  course,  no  precise  chemical  meaning,  but  used  histo- 
chemically  in  its  widest  physical  sense,  it  includes  fats  and  all  other  animal 
substances  that,  in  solubility,  resemble  fats  (see  Baker,  1946).  It  is  hardly 
necessary  to  emphasize  that  the  interstitial  and  tubule  lipoids  mentioned  above 
have  no  direct  connection  with  the  gross  deposits  of  peritoneal  and  subcutane- 
ous fat  that  Wolfson  (1942;  1945:  125)  avers  is  a diagnostic  concomitant  of 
readiness  to  migrate. 

Idle  period  of  testis  reorganization  described  above  varies  in  duration  from 
sjiecies  to  sjiecies.  While  it  is  in  progress  the  post-moult  summer  and  autumn 
sexual  display,  described  for  many  passerines  and  other  birds,  occurs. 

Internal  Rhythm  of  the  Testis 

Before  discussing  in  detail  the  refractory  phase  of  the  testis  in  relation  to 
the  breeding  cycle  and  to  light-experimentation  which  has  been  carried  on 
since  Rowan’s  (1925)  remarkable  pioneer  discovery,  it  is  best  to  see  the  phe- 
nomenon in  its  true  jierspective  within  the  gonad  cycle.  In  the  young  bird 
the  inactive  tubule  contents  are  free  of  lipoids  (Fig.  1).  The  interstitium  con- 
tains juvenile  Leydig  cells  that  exhibit  cholesterol-positive  lipoid  droplets 
which  increase  in  quantity  until  many  of  the  cells  reach  an  almost  maximum 
size  at  a time  when  the  contents  of  the  adjacent  spermatogenetic  tubules  (and 
the  bird’s  jilumage  in  some  species)  also  indicate  approaching  sexual  maturity. 

' (iraleful  acknowledgment  is  made  to  Dr.  C.  J.  F.  C'oombs  of  Cornwall,  and  to  Angus 
Robinson,  lisci.,  of  ('ooluj),  Western  Australia,  for  j)ermission  to  use  specimens  collected  for 
other  ])ur])oses  by  them. 
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Pholomicrograj)hs  of  avian  testis  sections.  (Formal-calcium  fixation  and  Scharlach  R. 
colouring  with  Ehrlich’s  haematoxylin  counter-staining;  13^-) 

Fig.  1.  Rook,  aged  11  months.  X 300.  A.  Inactive  spermatogenetic  tubule.  B.  Tract  of 
Leydig  interstitial  cells  gaining  in  lipoid  content. 

Fig.  2.  .Vdult  Rook  taken  at  about  the  same  season  as  Fig.  1.  X 650.  Arrow  indicates  lyjii- 
cal  wedge  of  heavily  lijioidal  Le>'dig  cells  at  a time  when  the  first  mature  sjiermatozoa  appeared 
in  adjacent  tubules. 

Fig.  3.  Adult  Rook  ajiproaching  height  of  sjiermatogenesis.  X 600.  The  great  expansion 
of  the  seminiferous  tubules  has  disjiersed  the  Leydig  cells,  which  are  losing  their  lipoids  and 
cholesterol.  .\.  Le\'dig  cell  devoid  of  lipoids.  B.  Leydig  cell  still  heavily  sudanophil. 
C.  Bunched  spermatozoa. 

Fig.  4.  Adult  Australian  “Magpie”  {Gymnorhina  dorsalis)  that  has  undergone  interstitial 
exhaustion,  shed  spermatozoa,  and  entered  the  refractory  phase.  X 320.  The  small  black  sjiots 
within  the  tubules  are  the  first  evidence  of  tubule  steatogenesis.  Postnuptial  tubule  break- 
down has  begun. 
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I^'k;.  5.  Adult  Rook,  testis  in  j)ostnuj)tial  phase  of  tubule  nietamor])hosis  ami  interstitial 
rrjicneration.  X 350.  A.  ('ollapsed  tubule  full  of  cholesterol-positive  li])oids.  H.  Grouj)  of 
juvenile,  lipoidal.  cholesterol-|)ositive  Levdijj;  cells.  (Technique  as  in  Figs.  1-4.) 

!•  lo.  6.  .\(!ull  Rook  testis  as  colla|)sed  during  refractory  j)criod.  X 400.  Note  necrotic  sperm 
d<  l-ris  within  tubules.  ; Houin  fixation,  iron  haeniatoxylin,  at  7^t.) 

Ft*..  7.  .\dult  (iynmorliimi  dorsalis  testis  at  stage  coniiiarable  to  that  of  Figs.  5 and  6. 
X 110.  .\rrnw  ]'(»ints  to  new  testis  wall  inside  old  one.  'I'estis  regeneration  is  well  under  way 
and  the  rc  tract nry  period  is  almost  at  an  end.  ('rechniiiue  as  in  I'ig.  6.; 

Fi<..  X.  I lypophx  seal  portal  s\  stem  of  adult  Rook.  X 25.  II.  Il\ |)othalamus.  V.  III.  Third 
\ ‘-nt '•ieU'.  I*.  \'.  I’ortal  vessels.  R.  I).  Pars  distalis  of  anterior  pituitarx'.  (Formal-calcium  and 
F>  p.-hne  Pieworth  method  at  40/i.i 
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In  the  sexually  quiescent  adult  the  interstitium  generally  consists  for  the  most 
part  of  comparatively  small  lipoid  Leydig  cells.  These  contain  fuchsinophil 
elements  which  are  readily  seen  after  the  soluble  lipoids  are  removed  by  em- 
bedding in  wax.  As  the  sexual  season  heightens,  the  Leydig  cells  increase  in 
size  and  lipoid  content.  Varying  in  quantity  and  arrangement  from  species  to 
species,  considerable  aggregations  of  heavily  lipoidal  Leydig  cells  can  now  be 
seen  (Fig.  2).  The  ripening  spermatogenetic  products  expand  the  seminiferous 
tubules  and  this  causes  a wide  dispersion  of  the  clustered  Leydig  cells  so  that 
few  are  found  in  any  given  microscopic  section.  At  the  height  of  spermato- 
genesis, and  at  the  beginning  of  lipoidal  metamorphosis  of  the  germinal  epi- 
thelium, the  Leydig  cells  become  almost  exhausted  of  their  lipoid  content  (Fig. 
3).  An  increase  in  the  number  of  mitochondria  may  be  seen  in  their  cytoplasm 
(Benoit,  1927;  1929).  Soon  a fuchsinophil  cell  appears  in  which  it  is  not  possible 
to  demonstrate  the  presence  of  cholesterol.  There  is  a difference  of  opinion  con- 
cerning the  relative  function  of  the  lipoid  and  the  fuchsinophil  cell.  Sluiter 
and  van  Oordt  (1947 ; 1949)  call  the  latter  (which  has  also  a vacuolated  form) 
the  “secretory  cell”  and  declare  that  it  manufactures  the  sex  hormone.  Mar- 
shall (1949a)  on  the  other  hand,  considers  the  lipoid  cell  the  site  of  hormone 
production  and  believes  that  the  fuchsinophil  cell  is  essentially  a lipoid  cell 
that  has  run  its  cycle  and  is  about  to  disintegrate  or  to  give  rise  to  another 
generation  of  juvenile  Leydig  cells. 

Concurrently,  when  the  tubules  have  reached  their  maximum  size  and  after 
spermatozoa  are  shed,  some  tubules  undergo  a lipoidal  metamorphosis  (Fig.  4). 
(This  is  quite  distinct  from  the  lipophanerosis  observed  during  vertebrate 
spermatogenesis  and  described  in  all  histology  textbooks.)  Soon  the  contents 
of  all  tubules  become  almost  wholly  lipoidal  (Figs.  5 and  6).  The  tubules 
rapidly  collapse  as  the  necrotic  spermatozoa  and  other  debris  clear  away. 
Meanwhile,  a new  generation  of  small  juvenile  Leydig  cells  arises  in  the  spaces 
between  the  shrunken  tubules  (Fig.  5)  and  the  interstitium  is  invaded  by  new 
blood  vessels.  There  now  arises  a prolific  growth  of  fibroblasts  which  build  up 
a new  tunica  albuginea  (Fig.  7)  inside  the  distorted  and  fragile  old  wall;  the 
new  Leydig  cells  become  meagerly  lipoidal  and  fuchsinophil;  and  eventually 
these  become  sufficiently  mature  to  respond  to  external  stimuli  via  the  pituitary 
gland:  the  refractory  period  is  ended. 

The  reorganization  referred  to  above  is  often  associated  with  the  postnuptial 
moult  and  is  probably  responsible  for  the  brief  period  of  sexual  quiescence 
thap  now  ensues.  Further,  experimental  birds  cannot  now  be  forced  into 
spermai^enesis  by  increased  illumination.  It  is  not  yet  known  to  what  extent 
testis  rehabilitation  is  influenced  by  the  secretion  of  pituitary  gonadotrophins 
in  free-living  birds.  Miller  (1949),  for  example,  has  shown  that  in  late  October 
(long  after  the  initial  stages  of  rehabilitation)  large  daily  injections  (1  cc.  = 50 
international  units)  of  pregnant  mare  serum  quickly  caused  testis  enlargement 
in  wintering  Golden-crowned  Sparrows  {Zonotrichia  coronata)  that  were  prob- 
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ably  still  refractory  to  photostimulalion.  Among  free-living  birds  the  tubule- 
lipoids  disappear  and  the  new  interstitium  matures  at  different  rates  from 
species  to  species.  .Vlthough  this  writer  believes  that  the  gonad  is  the  primary 
organ  of  periodicity,  the  anterior  jiituitary  too  may  have  a refractory  phase. 
However,  no  anatomical  evidence  that  such  is  the  case  has  yet  been  adduced. 

4'he  jiostnuptial  tubule  lipoids  are  cholesterol-iiositive.  In  many  bird  species 
a sustained  period  of  autumnal  (lisj)lay,  song,  and  territorial  behavior  begins 
as  the  postnujitial  tubule  lijioids  disintegrate  and  the  new  interstitium  develops. 
4'he  tubule  lipoids  may,  during  their  postnuptial  existence,  have  an  endocrine 
function,  but  this  has  not  yet  been  jiroven. 

4'he  above  metamorphosis,  even  though  it  involves  testis  collapse,  cannot 
be  termed  simply  a “regression”  since  it  involves  the  rehabilitation  of  the 
interstitium,  the  tubules  and  the  testis  tunic.  L'^ntil  the  tunic  has  been  rebuilt 
and  the  Leydig  cells  renewed,  the  next  spermatogenesis  cannot,  of  course, 
occur.  4'he  metamorj)hosis,  in  addition  to  the  subsequent  “spring”  develop- 
ment of  interstitium  and  seminiferous  tubules,  constitutes  the  physical  basis 
of  the  internal  rhythm  postulated  by  E.  H.  A.  Marshall  (1936)  and  Baker 
(1938a)  in  their  classical  reviews  on  sexual  periodicity  and  the  evolution  of 
breeding  seasons. 

It  should  be  mentioned  that  interstitial  Leydig  cells  appear  to  be  present 
throughout  the  life  of  the  bird.  Authors  have  sometimes  considered  these  cells 
absent  because  inappropriate  techniques  have  removed  the  cytoplasmic  lipoids 
and  thus  rendered  the  cells  unidentifiable. 

Experimental  Photostimulation  and  the  Refractory  Period 

Since  Rowan’s  epochal  discovery  that  photostimulation  led  to  testis-response 
in  the  Junco  {Junco  hyemalis)^  many  other  birds  have  been  found  to  respond 
in  the  same  way.  It  is  unnecessary  here  to  refer  specifically  to  the  several  excel- 
lent reviews  of  the  work  on  the  effects  of  light  duration,  light  intensity,  and 
the  components  of  light  on  captive  birds,  or  to  the  various  ingenious  experi- 
ments of  Benoit  in  trying  to  determine  the  neural  pathway  by  which  light 
from  the  environment  finally  leads  to  the  activation  of  the  hypophysis.  There 
seems  no  reason  to  believe  that  sunlight  and  other  external  stimuli  conducive 
to  breeding  do  not  achieve  a nervous  threshold  which  leads  to  the  stimulation 
of  the  anterior  ])ituitarv  via  the  hypophyseal  portal  system  that  is  present  in 
birds  (Eig.  8)  as  well  as  in  various  other  animals  (Popa  and  Fielding,  1930; 
Iloussay,  et  al.,  1935;  Wislocki  and  King,  1936;  Greenan  1 Harris,  1947;  Harris, 
1948).  .\voiding  the  “light  versus  metabolic  activity”  controversy,  we  can  say, 
in  general,  that  if  seasonal  birds  are  subjected  to  additional  rations  of  artificial 
light  outside  the  refractory  jieriod  their  testes  will  enlarge. 

In  the  light  of  the  above  demonstration  of  the  anatomical  basis  of  the  re- 
Iractory  period,  several  jireviously  puzzling  as]iects  of  photostimulation  can 
be  readily  understood.  Bissonnette  and  Wadlund  (1932:  345),  commenting  on 
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the  “failure  of  the  sex  mechanism  to  maintain  a high  rate  of  germ-cell  multi- 
plication and  maturation  beyond  a definite  period,”  state  that  “the  more 
stimulating  the  effect  of  the  illumination,  tfie  more  quickly  is  the  mechanism 
thrown  out  of  gear.”  There  seems  little  doubt  that  the  above  workers,  and 
many  others,  experimentally  drove  the  birds  through  their  spermatogenetic 
and  interstitial  cycles  to  sexual  exhaustion  and,  not  understanding  the  mech- 
anism involved,  called  the  subsequent  period  of  reorganization  (when  the 
testis  was  temporarily  unresponsive  to  further  stimuli)  the  refractory  period. 
It  is  interesting  that  both  Rowan  (1929)  and  Bissonnette  (1930),  who  worked 
with  traditional  wax-section  techniques,  remarked  on  the  presence  of  tubule 
vacuoles  at  the  post-spermatogenetic  stage.  Rowan  in  particular  mentioned 
that  these  “vacuities”  appeared  as  though  artificially  produced;  but  he  empha- 
sized that  they  were  not  artifacts.  He  was,  of  course,  correct:  they  are  the 
empty  spaces  left  where  the  metamorphosed  fats  have  been  dissolved  out  of 
the  sections  after  wax  embedding. 

It  will  be  recalled  that  Riley  (1936;  1937)  found  that  the  testes  of  adult 
House  Sparrows  {Passer  domesticus),  though  unresponsive  to  photostimulation 
in  September  were  responsive  in  November.  By  November  (in  the  Northern 
Hemisphere)  postnuptial  reorganization  has  proceeded  sufficiently  to  allow  the 
testis  to  respond.  Likewise,  Riley’s  success  in  stimulating  juvenile  birds  in 
September  is  understandable  when  we  realize  that  their  tubules,  never  having 
produced  spermatozoa,  have  not  metamorphosed,  and  their  lipoid  Leydig  cells 
are  still  developing  and  are  therefore  receptive  to  the  stimuli  of  additional 
lighting.  It  becomes  clear,  too,  that  there  is  nothing  remarkable  in  the  experi- 
mental production  of  more  than  one  spermatogenesis  in  a year;  and  the  histo- 
physiology  of  the  ancient  practices  of  yogai  (Miyazaki,  1934)  and  mewing 
(I)amste,  1947)  can  be  readily  understood. 

Seasonal  Stimuli  after  the  Refractory  Period 

We  can  now  consider  birds  as  free-living  animals  in  touch  with  all  of  the 
varied  stimuli  that  keep  their  breeding  cycles  in  step  with  the  seasons  and 
ensure  for  their  young  an  arrival  time  suitable  for  survival. 

After  the  breeding  season  there  is  among  some  British  birds  an  almost  gen- 
eral recrudescence  of  singing,  courtship  display,  and  other  forms  of  sexual 
behaviour  which  may  continue  into  autumn  and  winter  (Morley,  1943).  Again, 
in  North  America,  the  Mockingbird,  Mimus  polyglottos  (Michener  and 
Michener,  193vS),  Song  Sparrow,  Melospiza  melodia  (Nice,  1937),  White-crowned 
Sparrow,  Zonotrichia  leucophrys  (Blanchard,  1936),  Wren-tit,  Chamaea  fasciata 
(Erickson,  1938),  Ring-necked  Pheasant,  Phasianus  colchicus  (Hiatt  and  Fisher, 
1947),  and  other  species  have  been  reported  to  exhibit  varying  degrees  of  sexual 
activity  in  the  autumn.  In  some  British  species,  notably  the  House  Sparrow, 
Starling  {Sturnus  vulgaris),  Wood  Pigeon  {Columba  palumhus),  Stock  Dovt 
(C.  oenas),  Robin  {Erithacus  rubecida),  and  Blackbird  {Tiirdus  merula),  this 
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characteristic  post-moult  activity  may  occasionally  lead  to  autumn  reproduc- 
tion (Witherby,  et  al.,  1948)  if  weather  and  food  conditions  remain  propitious. 
It  is  noteworthy  that  some  of  these  occasional  autumn  breeders  exhibit  pro- 
nounced autumnal  sexual  activities  in  North  .\merica  (Witschi,  1935;  Allard, 
1940). 

Bullough  (1942)  has  shown  that  in  England  testis-size  in  the  Starling  begins 
to  increase  in  Sej)tember.  This  is  accompanied  by  autumnal  sexual  activity. 
Holm  (1947)  has  histological  evidence  that  autumnal  interstitial  development 
in  the  Mallard  (.1»U5  platyrhynchos)  is  followed  by  mating  behaviour. 

In  three  British  species — the  Rook  (Corvus  frugilegus),  Robin,  and  House 
Sparrow — the  relation  of  autumnal  sexual  activity  to  internal  testis  rhythm 
has  been  studied.  The  Rook  (Marshall  and  Coombs,  unpublished)  ovulates  in 
March  in  Cornwall;  the  testis  tubules  rapidly  metamorphose  and  the  inter- 
stitium  begins  to  regenerate  while  incubation  is  still  proceeding.  Males  shot 
whilst  carrying  food  to  the  young  in  the  nests  possessed  collapsed  tubules  heavy 
with  lipoids  and  an  interstitium  already  regenerated  with  Leydig  cells  meagerly 
lipoidal  and  correspondingly  responsive  to  the  Schultz  test  for  cholesterol. 
After  this  rapid  testis  reorganization  there  appears  to  be  a comparative  lull  in 
development.  The  tubules  lose  their  lipoids  very  slowly  and  the  Leydig  cells 
appear  not  to  develop  further.  Meanwhile  moult  has  begun.  By  the  end  of 
June  the  young  birds  flock  separately  and  require  no  further  attention  from 
the  parents.  With  the  testis  tubules  still  lipoidal  and  with  moult  proceeding, 
a new  tunica  albuginea  is  being  laid  down  in  readiness  for  the  next  enormous 
expansion  of  the  organ.  By  the  end  of  August  wing  and  tail  feathers  have  been 
replaced  and  the  new  testis  wall  is  complete.  There  are  still  plenty  of  meta- 
morphosed lipoids  in  the  tubules  but  a new  growth  of  spermatogonia  is  present 
beneath  them  and  almost  all  of  the  necrotic  sperm  debris  has  been  eliminated. 
Also,  there  is  a slight  increase  in  the  size  and  lipoid  content  of  the  Leydig  cells. 

It  is  now  that  the  Rooks  renew  their  “mating  flight”  and  many  start  carry- 
ing sticks  to  their  old  nests.  Most,  if  not  all  of  the  characteristic  spring  court- 
shi])  behaviour  occurs,  including,  occasionally,  copulation  (Morley,  1943).  In  a 
small  number  of  males,  testis  development  begins  in  September  and  culminates 
in  complete  spermatogenesis  in  October.  It  is  remarkable  that  in  the  great  bulk 
of  a given  rookery  there  is  no  considerable  change  in  the  testes.  Despite  the 
extraordinary — and  regular  -sexual  resurgence  described  above.  Rooks  almost 
never  actually  re]>roduce  in  the  autumn.  During  a normal  winter  the  testes 
that  do  develo])  begin  to  metamorphose  when  sexual  activity  dies  down  in 
November.  “Spring”  gonad  develojmient  begins  in  December  at  about  the 
winter  solstice  or  a little  later.  The  time  of  onset  varies  among  individuals 
and  also  Irom  year  to  year  according  to  the  weather.  Study  of  the  female  sexual 
cycle  is  still  in  progress. 

4'he  above  detailed  data  about  a single  species  are  given  here  because  they 
have  an  importnnt  bearing  on  the  question  of  the  validity  of  photoperiodic 
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stimulation  of  birds  in  nature.  Among  many  species  sexual  behaviour  occurs 
after  the  regeneration  and  partial  development  of  the  interstitium,  whether 
the  days  are  lengthening  or  shortening.  When  the  moult  is  concluding  and  the 
young  are  able  to  care  for  themselves  (or  even  before),  postnuptial  sexual  be- 
haviour may  become  very  pronounced  depending  upon  the  weather  and  the 
traditional  habit  of  the  species.  This  appears  to  be  essentially  controlled  by 
the  internal  rhythm  of  the  gonad.  In  southwest  Britain  both  the  Robin  and 
the  Rook  breed  earlier  than  in  the  north,  the  former  also  beginning  its  autumnal 
song  and  territorial  aggression  (Lack,  1939),  the  latter  also  its  autumnal  sexual 
display,  earlier.  If  autumn  weather  conditions  (especially  sunshine)  and  food 
supply  are  good,  autumnal  sexual  behaviour  is  extremely  pronounced.  In  the 
Robin  it  may  lead  to  reproduction  in  a few  individuals  (Lack,  1946).  The  chief 
point  to  be  emphasized  is  that  though  light  is  decreasing  sexual  activity  is 
increasing.  It  is  not  until  November,  when  the  sun  is  rarely  seen,  when  weather 
conditions  are  worsening  considerably  and  food  is  becoming  scarce,  that  sexual 
activities  are  inhibited.  It  has  been  suggested  that  autumnal  sexual  activities 
are  depressed  when  day-length  falls  below  a certain  number  of  hours,  but  there 
appears  to  be  no  good  evidence  that  mere  shortness  of  day  is  responsible. 
Other  environmental  factors  seem  to  be  far  more  important. 

Again  there  seems  to  be  no  sound  evidence,  apart  from  that  obtained  through 
photostimulation  experiments  in  cages,  that  the  onset  of  “spring”  sexual 
activity  is  correlated  directly  with  any  precise  day  length.  There  has  been  no 
widespread  histophysiological  investigation  of  the  gonads  in  the  winter  period 
when  many  spring-breeding  species  begin  their  seasonal  spermatogenesis.  Data 
about  to  be  published  reveal  that  at  Oxford,  England,  the  Robin,  a spring- 
nesting bird,  exhibits  an  interstitial  rearrangement  and  a sudden  growth  of 
Leydig  cells  in  the  first  week  of  January.  There  is  at  the  same  time  a marked 
revival  of  song.  Pairing  takes  place.  This  occurs  after  a light-increase  of  ap- 
proximately 12  minutes  from  the  winter  solstice,  when  day-length  is  increasing 
at  the  rate  of  about  one  minute  per  day.  Before  it  can  be  unquestionably 
accepted  that  light  fluctuation  causes  the  above  prenuptial  sexual  recrudes- 
cence, far  more  elegant  experimental  techniques  than  those  used  in  the  past 
will  have  to  be  devised. 

The  Starling,  on  which  much  photostimulation  work  has  been  done,  is  of 
great  interest  here  because  of  the  detailed  histological  study  by  Bullough 
(1942).  Burger  (1949)  reports  that  the  minimum  day-length  required  by  this 
species  for  the  rapid  production  of  spermatozoa  is  about  12.5  hours,  and  that 
days  10.5  hours  long  produce  only  the  multiplication  of  spermatogonia.  But 
under  unusually  mild  winter  conditions  in  Britain,  Starlings  will  not  only  pro- 
duce spermatozoa  but  will  nest,  ovulate  and  bring  out  viable  young  when  the 
days  are  little  more  than  nine  hours  long.  Further,  an  analysis  of  Bullough’s 
data  shows  that  under  natural  conditions  a “great  burst”  of  testicular  growth 
occurs  at  the  beginning  of  February  when  the  days  are  only  about  9.3  hours 
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long,  and  that  by  the  end  of  the  month  the  first  sperms  have  appeared  when 
the  days  are  about  10.6  hours  long.  Spermatogenesis  is  reported  to  have  con- 
tinued rapidly  although  day-length  was  still  little  more  than  that  which  Burger 
was  later  to  claim  could  produce  only  the  multiplication  of  spermatogonia. 
These  facts  are  brought  forward  to  show  how  far  from  reality  can  be  the  most 
carefully  planned  and  regulated  photoperiodicity  experiments. 

So  much  for  light  and  the  initiation  of  the  prenuptial  part  of  the  breeding 
cycle.  What,  now,  of  ovulation?  Summarizing  an  important  survey  (which  of 
necessity  dealt  with  selected  species  having  wide  geographical  ranges)  Baker 
(1938b:  578)  stated:  “6.  Much  egg-laying  occurs  when  days  are  getting  shorter, 
and  indeed  it  often  proceeds  rapidly  while  they  are  decreasing  in  length  and 
only  between  11  and  12  hours  long. 

“7.  There  is,  however,  little  egg-laying  when  the  day  is  shorter  than  11 
hours,  and  almost  none  when  it  is  less  than  10. 

“8.  Lender  natural  conditions  birds  exhibit  no  tendency  to  start  breeding 
everwhere  when  the  days  reach  a certain  length  nor  when  they  are  becoming 
longer  particularly  quickly.” 

There  is  ample  evidence  that  the  timing  of  ovulation  in  a given  species,  even 
in  the  same  locality,  has  no  direct  relationship  with  day-length.  Records  kept 
by  the  Marsham  family  in  Norfolk,  England,  for  the  past  two  centuries  reveal 
that  the  first  appearance  of  young  Rooks  varies  from  23  March  to  2 May 
(Williams,  1949).  There  are  numerous  published  data  (c/.  Marshall,  1949b) 
indicating  that  the  breeding  season  fluctuates  according  to  the  mildness  or 
severity  of  the  weeks  preceding  nesting.  When  it  became  known  that  the 
British  winter  of  1946-47  was  one  of  the  coldest  on  record  it  was  thought 
worthwhile  to  collect  the  gonads  and  stomach  contents  of  a small  series  of  four 
common  Oxford  passerines — the  Robin,  Chalfinch  (Fringilla  coelebs),  Great 
Tit  (Pams  major),  and  Blue  Tit  {P.  caeruleus) — in  mid-March  in  the  hope 
that  the  following  winter  would  be  normal  and  the  same  species  might  be 
obtained  in  precisely  the  same  wood  exactly  one  year  later.  The  winter  of 
1947-48  was  unusually  mild;  the  proposed  second  collection  was  made.  The 
experiment  was  designed  to  rule  out  day-length  as  a factor  and  to  test  the 
eflecls  of  possible  weather  fluctuation. 

4'here  ])roved  to  be  a great  disparity  between  the  gonads  taken  after  the 
“hard”  winter  and  those  collected  after  the  mild  one.  From  ]\Iarch  13  to  15, 
1947,  none  of  the  four  species  showed  a greater  development  than  {)rimarv 
spermatocytes  in  synizesis,  whereas  those  collected  exactly  one  year  later  had 
all  reached  secondary  spermatocyte  stage,  and  three  of  the  four  species  had 
fleveloped  spermatids  or  spermatozoa.  Analysis  of  weather  and  breeding  rec- 
ords showed  that  the  hard  winter  was  followed  by  an  abnormally  bright  spell 
(after  the  collection  date)  and  that  the  surviving  birds  of  at  least  three  species 
bred  at  about  the  normal  time  I It  is,  of  course,  extremely  ditficult  to  evaluate 
such  factors  as  sunshine,  temj)erature  and  food  abundance.  Great  care  was 
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taken  to  provide  an  adequate  food  supply  for  all  birds  collected  in  both  winters. 
So,  unless  some  special  food  component  was  operative,  it  seems  that  sunshine 
and  temperature  must  have  been  particularly  influential  in  the  timing  of  the 
cycle. 

Evolution  and  Timing  of  the  Breeding  Cycle 

The  ultimate  factor  (Baker,  1938a;  1947)  in  the  evolution  and  timing  of  the 
breeding  season  is  reproduction  at  a time  of  year  propitious  for  the  rearing  of 
the  young  and  thus  also  for  the  survival  of  the  species.  Secondly,  there  are 
proximate  or  immediate  factors  in  the  animal’s  environment  acting  as  regula- 
tors and  operating  through  the  exteroceptors,  thus  keeping  the  breeding  rhythm 
anchored  to  the  seasons.  Animals  that  do  not  respond  to  the  appropriate  stimuli 
may  continue  to  lose  their  offspring  and  thus  pay  the  death  penalty  as  species. 

The  above  regulation  may  be  achieved  in  either  of  two  ways  or  through  a 
combination  of  the  two  ways: 

1.  The  sexual  cycle,  once  the  period  of  postnuptial  reorganization  (or  “re- 
fractoriness”) is  over,  is  under  the  control  of  a complex  of  regulating  factors 
that  occur  at  approximately  the  same  times  every  year  and  so,  ultimately,  the 
young  are  launched  at  about  the  same  beneficial  period  each  year. 

2.  There  is  a possibility  that  in  many  species  (particularly  migratory  ones) 
the  male  cycle  is  timed  principally  by  a fixed  rate  of  gonad  reorganization,  i.e., 
the  clearance  of  last  season’s  metamorphosed  lipoids  from  the  spermatogenetic 
tubules  and  the  building  up  of  the  secretory  component  of  the  interstitium.  If 
this  be  so,  migration  and  breeding  activity  could  begin,  irrespective  of  light 
duration,  weather,  or  geography  (e.g.,  among  birds  on  the  equator),  after  the 
Leydig  cells  had  reached  a certain  threshold  of  hormone  production.  The 
sexual  cycle,  then,  must  be  finally  timed  by  the  external  immediate  factors 
(presence  of  appropriate  nesting  sites,  food,  etc.)  that  permit  successful  repro- 
duction when  migrants  or  dispersive  species  reach  their  breeding  grounds.  The 
breeding  cycle  is  still  under  the  more  or  less  rigid  control  of  the  environment 
and  thus  keeps  step  with  the  sun. 

This  second  matter  can  be  dealt  with  first.  Bissonnette  (1937:  257)  has  sug- 
gested that  the  breeding  cycle  and  migration  in  some  species  might  be  governed 
by  “inherent  rhythms  of  the  anterior  pituitary  more  or  less  fixed  in  the  absence 
of,  or  without  responsiveness  to,  external,  usually  stimulating,  factors  like 
light  cycles.”  Previously,  however.  Baker  and  Baker  (1936:  517)  had  expressed 
their  belief  that  “if  in  any  plant  or  animal  there  were  an  internal  rhythm  con- 
trolling an  annual  cycle,  and  if  this  rhythm  were  incorrect  even  to  the  minute 
extent  of  six  minutes  in  the  year,  then  if  it  were  breeding  in  the  spring  at  the 
end  of  the  last  glacial  epoch  in  the  northern  hemis])here  it  would  be  breeding 
at  precisely  the  wrong  season  of  the  year  (autumn)  now  I”  From  what  is  known 
of  the  time  factor  in  biological  reactions  any  such  exactitude  is  inconceivable; 
furthermore,  there  is  as  yet  no  evidence  that  the  anterior  pituitary  is  auton- 
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omous  in  its  activity.  F.  H.  A.  Marshall  (1936;  1942)  and  Baker  and  Ransom 
(1938:  103-105)  have,  however,  })ointed  out  that  certain  Southern  Hemisphere 
birds  appear  to  adhere  to  their  southern  breeding  times  after  transportation 
across  the  equator  even  though  the  majority  soon  adjust  to  the  new  environ- 
ment. Thus,  it  would  seem  clear  that  some  birds  possess  an  internal  rhythm  of 
rejiroduction.  Baker  (1938a)  has  suggested  briefly  that  some  such  rhythm  may 
{)revent  migratory  European  Swallows  {Ilirundo  rustica)  from  nesting  in  the 
South  African  summer  and  that  it  may  be  influential  in  timing  the  return  of 
migrants  to  their  breeding  grounds.  The  present  writer,  in  view  of  material 
presented  in  this  paper,  suggests  that  a fixed  rate  and  period  of  gonad  reor- 
ganization may  be  influential  in  timing  the  departure  of  spring  migrants.  The 
testis  tubules  of  certain  waders  in  northern  Africa  are  clear  of  lipoids  and  their 
Leydig  cells  are  fairly  constant  in  lipoid  content  at  the  time  of  their  departure 
northward  (Marshall,  1950b).  The  same  is  true  of  the  Hooded  Crow  {Corous 
cor  nix)  before  it  leaves  eastern  England  for  its  Scandinavian  breeding  grounds 
(Marshall  and  Coombs,  unpublished).  Passerine  birds  of  eight  species^  so  far 
investigated  contain  spermatozoa  when  they  kill  themselves  against  St.  Cath- 
erine’s Lighthouse,  Isle  of  Wight,  on  their  spring  migration  from  Africa  and 
southern  Europe.  This  evidence  reinforces  Rowan’s  contention  (see  also  Rowan 
and  Batrawi,  1939)  that  the  northern  migratory  journey  is  essentially  sexual 
in  motivation.  It  is  difficult  to  see  how  the  day-length  hypothesis  can  explain 
the  northern  movement  of  birds  that  “winter”  near  the  equator.  Thus,  of  two 
individual  Golden  Plovers  {Pluvialis  apricaria)  of  the  same  subspecies,  one 
may  winter  a little  to  the  north,  the  other  a little  to  the  south,  of  the  equator: 
the  former  exists  under  an  increase  of  light,  the  latter  under  a decrease,  yet 
both  apparently  arrive  at  their  northern  breeding  grounds  at  approximately 
the  same  time.  And  if  light  is  not  influential,  what  other  environmental  factors 
are  sufficiently  constant  over  a wide  area  to  be  considered  at  all? 

It  seems  certain  that  the  urge  to  move  towards  the  traditional  breeding 
ground  is  inherent  within  each  species,  even  as  is  the  appreciation  of  the  en- 
vironmental pattern  that  allows  for  mating,  ovulation  and  nidification  when 
the  birds  get  there.  Even  if  migratory  birds  “winter”  with  potential  mates  in 
an  area  of  abundant  food,  sunshine  and  prolonged  day-length,  other  environ- 
mental factors  essential  for  reproduction  (e.g.,  traditional  nest  sites)  are  not 
present  and  therefore  the  cycle  cannot  be  stimulated  vigorously  enough  to  ^ 
bring  about  an  unseasonal  “autumnal”  or  postnuptial  breeding  condition.  It  ^ 
seems  j)ossible,  then,  that  in  many  migratory  species  there  is  a genetically  ] 
fixed  rate  of  testis  recovery,  and  that  when  the  rhythm  has  proceeded  to  a 
certain  threshold  any  environmental  stimuli  (including  behavioural  inter- 
actions between  the  sexes)  that  influence  the  anterior  pituitary  can  then  be  | 

^ \\  hitethroat  {Sylvia  communis),  Blackcaj)  {S.  atricapilla),  Willow  Warbler  (Pliylloscopus  ii 
trocliilus),  Tied  Klvcatcher  {M uscicapa  liypoleuca),  Spotted  Flycatcher  (d/.  striata),  Wheatear 
iO.  (iiiantlie),  Redstart  {P.  plicenicurus),  and  Sedge  Warbler  {Acrocephalus  schamohaeuus). 
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operative  on  the  now  once  more  responsive  gonads.  Storr  (1951)  has  recently 
described  display  in  flocking  Sharp- tailed  Sandpipers  (Erolia  acuminata)  in 
tropical  Queensland  (at  Lat.  15°  22'  S.)  in  March  and  early  April  shortly  before 
their  departure  for  their  arctic  breeding  ground.  In  the  case  of  young  birds,  a 
fixed  maturation  rate  may  be  the  essential  timing  factor:  once  a certain  sexual 
maturity  is  reached,  environmental  factors  may  be  able  to  operate  and  to 
achieve  a neurohormonal  threshold  sufficient  to  cause  departure  for  the  breed- 
ing ground.  It  will  be  recalled  that  when  Emlen  and  Lorenz  (1942)  implanted 
sex-hormone  pellets  in  free-living,  sexually  inactive  California  Valley  Quail 
{Lophortyx  calif ornica),  neighbouring,  untreated  birds  also  showed  accelerated 
mating  behaviour.  In  regard  to  this  kind  of  sexual  and  social  stimulation,  F. 
Fraser  Darling’s  “Bird  Flocks  and  the  Breeding  Cycle”  (1938)  should  be 
consulted. 

The  breeding  rhythm  of  stationary  Sooty  Terns  {Sterna  fuscata)  which  are 
reported  to  breed  about  four  times  every  three  years  on  tropical  Ascension 
Island  (Murphy,  1936)  is  of  outstanding  interest.  Here,  apparently,  the  ocean 
environment  contains  sufficient  quantities  of  food  to  allow  more  frequent  suc- 
cessful reproduction  than  is  usual  in  seasonal  birds.  Were  this  species  an  arctic 
migrant,  such  a rhythm  would  carry  it  north  into  an  unpropitious  climate  and 
natural  selection  would  operate  swiftly  and  disastrously. 

When  migrants  arrive  at  their  traditional  breeding  grounds,  the  presence  of 
an  appropriate  pattern  of  environmental  stimuli  allows  them  to  breed  and  their 
reproductive  cycle  thus  keeps  step  with  the  sun.  In  this  respect  the  Great  Skua 
{Catharacta  skua)  is  noteworthy.  It  breeds  widely  throughout  antarctic  and 
sub-antarctic  seas  but  a separate  northern  subspecies  nests  in  Iceland  (Huxley, 
1950.  Discovery,  11:  73-78).  Although  probably  non-migratory,  the  Great 
Skua  wanders  north  and  south  from  its  sub-polar  breeding  stations  (James 
Fisher,  personal  communication).  Both  Huxley  and  Fisher  have  suggested 
that  the  northern  population  was  established  by  nomads  from  the  south.  Thus 
we  can  visualize  trans-equatorial  wanderers  covering  thousands  of  miles  of 
ocean  and  islands  before  finding  northern  quarters  with  an  environment  suffi- 
ciently like  that  at  home  to  enable  them  successfully  to  breed  and  to  found 
an  arctic  race. 

A fixed  rate  of  gonad  recrudescence  may  explain  some  of  the  cases  where, 
in  certain  restricted  localities,  two  populations  of  the  same  species  (sometimes, 
apparently,  the  same  subspecies)  co-exist  and  yet  retain  different  breeding 
^rhythms.  Serventy  and  W'hittell  (1948)  have  reported  separate  winter  and 
spring  breeding  populations  of  several  species  of  sea-birds  on  islands  off  the 
west  coast  of  Australia.  In  the  case  of  the  Silver  Gull  {Lams  novae-lwllandiae), 
two  groups  breed  at  different  times  on  one  small  island.  All  colonies  of  Pied 
Cormorants  {Phalacrocorax  varius)  but  one  breed  in  autumn  and  winter;  the 
exceptional  colony,  on  the  Abrolhos  Islands,  breeds  in  the  spring.  On  the  other 
side  of  the  continent,  Barrett  (1910)  long  ago  noted  that  large  numbers  of 


250 


rilK  WILSON  BULLETIN 


Dec.  1951 
Vo).  63,  No.  4 


Wliilc-ca])j)ed  Noddies  (Anoiis  slolidus)  on  one  (ireat  Barrier  Reef  atoll  had 
eg^s  on  a certain  date,  while  a second  poj)ulation,  on  a very  similar  island 
only  15  miles  away,  had  not  be^ijun  to  lay. 

In  North  America  Blanchard  (1941)  and  Blanchard  and  Erickson  (1949) 
have  shown  that  the  gonads  of  two  subspecies  of  Zonolrichia  leucophrys  living 
part  of  the  year  in  the  same  area  and  e.xposed  to  the  same  day-lengths  begin 
to  enlarge  at  different  times.  Wolfson  (1942)  has  interesting  data  of  the  same 
sort  concerning  races  of  Jiuico  oreganus:  and  Bullough  (1942)  has  shown  that 
in  Britain  migratory  populations  of  Starlings  have  different  breeding  cycles 
from  those  of  non-migratory  populations. 

It  seems  probable  that  in  temperate  zone  species  such  as  the  above  there 
are  environmental  factors  operating  near  the  ovulation  date  and  allowing  of  a 
successful  mating  when  the  habitat  becomes  seasonally  appropriate  for  repro- 
duction. Thus,  too,  it  may  be  found  that  the  external  stimuli  governing  nidi- 
lication  and  ovulation  are  the  really  important  factors  that  keep  the  individual 
sexual  cycles  in  step  with  the  seasons  rather  than  a long-range  factor,  such  as 
day-length  which  is  generally  held  to  be  the  chief  factor  that  anchors  the 
sexual  cycle  in  time. 

Among  certain  birds  inhabiting  countries  where  the  winter  sky  is  usually 
overcast  it  seems  that  a principal  long-range  environmental  influence  is  sun- 
shine rather  than  mere  length  of  day.  An  unseasonable  burst  of  sunshine  in 
winter  will  stimulate  birds  to  sing;  a spell  of  dull  cold  weather  in  spring  will 
depress  song  and  sexual  activity.  Inhibitory  influences  which  prevent  animals 
from  wasteful  unseasonal  matings  are  sometimes  as  valuable  biologically  as 
stimulatory  ones.  A long  succession  of  days  suitable  to  reproductive  develop- 
ment will  heighten  sexuality  irrespective  of  day-length;  and  a period  of  ad- 
verse weather,  even  when  days  are  lengthening,  will  depress  it,  thus  delaying 
the  sexual  season.  Sunshine  may  not  play  a great  part  in  the  timing  mechanism 
of  birds  inhabiting  countries  whose  winters  are  sunny;  but  the  Oxford  open-air 
exj)eriment  described  above  should  make  it  clear  that  in  dull-winter  areas  sun- 
shine is  important  and  that,  furthermore,  sunshine  and  day-length  are  not 
})recisely  the  same  thing.  Much  as  an  anthropomorphic  parallel  may  be  de- 
plored, it  is  natural  to  cite  Homo's  feeling  of  e.xhilaration  and  general  well-being 
in  a mountainous  or  arctic  region — even  in  subzero  temperature — when  the 
sun  shines.  The  results  of  much  of  the  photostimulation  work  can  be  ex]:)lained 
in  this  way.  If  birds  that  have  evolved  a neurohormonal  response  to  sunshine 
are  subjected  to  electric  or  candle  light  (mint,  yogai)  it  is  understandable  that 
the  mechanism  will  be  set  in  operation  and  that  hypophyseal  hormones  will 
eventually  reach  and  activate  the  gonads.  In  this  context  it  can  be  recalled 
that  the  introduction  of  all  sorts  of  alien  substances  into  various  parts  of  an 
animal  will  stimulate  reproductive  activity  (E.  H.  A.  Marshall,  1956).  In  the 
course  of  an  investigation  of  a chicken  disease,  Asplin  and  Boyland  (1947) 
observed  that  sulj)honomide  administration  was  followed  by  S])ermatogenetic 
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activity  and  precocious  sexual  development  (e.g.,  comb-growth)  and  sexual 
behaviour  in  week-old  chicks. 

Neither  sunshine  nor  light-increase  can  be  said  to  possess  a stimulatory  ef- 
fect in  the  cycle  of  the  Emperor  Penguin  {Aptenodytes  forsteri),  which  brings 
out  its  young  during  the  darkest,  coldest,  most  tempestuous  period  of  the  year. 
On  the  other  hand,  the  Adelie  Penguin  (Pygoscelis  adeliae)  of  the  same  latitude 
hatches  its  egg  during  the  lightest  and  warmest  month,  December.  Levick 
(1914)  has  described  the  astonishing  differential  growth-rate  of  the  two  species — 
the  “mushroom-like”  development  of  the  Adelie,  which  enables  it  to  mature 
sufficiently  to  survive  the  following  winter,  and  the  slow  growth  of  the  Emperor 
chicks,  which  are  carried  about  and  warmed  by  their  parents  until  the  approach 
of  better  weather.  We  can  only  assume  that  if  day-length  has  any  influence  on 
the  rhythm  of  the  Emperor  Penguin,  decrease  in  day-length  is  what  stimulates 
its  development.  In  this  respect  the  carefully  controlled  investigation  of  Yeates 
(1949)  demands  consideration  for  it  appears  to  prove  (under  very  “natural” 
experimental  conditions)  that  the  autumnal  reduction  in  daylight  over  a long 
(13-16  weeks)  period  somehow  stimulates  the  oestrus  cycle  of  Suffolk  ewes  to 
activity  and  to  actual  reproduction.  Autumnal  mating  in  sheep  and  in  certain 
other  mammals  leads  to  a benehcial  spring  parturition. 

Most  birds  hatch  their  young  at  a period  when  the  days  are  long  enough 
for  obtaining  the  stupendous  amount  of  food  needed  by  the  developing  young. 
Also,  when  days  are  long  the  weather  is  so  mild  that  the  comparatively  naked 
young  are  not  frozen  to  death.  Further,  during  the  season  of  long  mild  days 
the  food  necessary  for  the  young  is  at  its  maximum  (Marshall,  1951:  270). 
But  most  of  the  evidence  is  against  the  probability  that  each  species  has  evolved 
an  exact  relationship  with  its  environment  whereby,  when  the  day  reaches  a 
certain  length  or  when  the  sun  arises  at  a certain  time,  its  breeding  cycle  “ticks 
over”  to  launch  the  young  at  a specihc  time  of  the  year.  That  daylight  incre- 
ment, allied  with  other  factors,  may  be  partly  influential  in  timing  the  breeding 
cycle  of  some  species  cannot  be  denied;  but  the  influence  of  this  daylight 
increment  has  been  grossly  over-emphasized,  and  many  of  the  photoperiodic 
manipulations  designed  to  test  its  importance  have  been  made  under  condi- 
tions having  little  correspondence  with  normal  events  in  the  lives  of  the  birds 
involved. 

We  now  know  that  most  of  the  old  travellers’  tales  of  equatorial  animals 
“breeding  all  the  year  round”  are  untrue.  Individual  tropical  birds  seem  to 
have  breeding  seasons  as  sharp  as  those  of  the  same  families  living  in  Tas- 
mania, Sussex  or  \Trmont.  The  Oxford  University  Expedition  that  established 
a laboratory  for  one  year  in  the  remarkably  unvarying  climate  of  the  New 
Hebrides  proved  conclusively  that  the  endemic  race  of  the  Golden  Whistler 
{PachycepJiala  pectoral  is)  has  as  sharp  a breeding  season  as  that  of  another  race 
in  southern  Australia  (Baker,  Marshall  and  Harrisson,  1940).  In  the  New 
Hebrides  (below  the  equator)  the  species  ovulates  when  the  days  are  growing 
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shorter.  In  southern  Australia  (below  the  equator)  it  ovulates  when  days  are 
growing  longer.  The  same  apiilies  to  other  Australian  birds  living  in  approxi- 
mately the  same  latitude  as  the  New  Hebrides.  There  is  much  other,  though 
histologically  less  conclusive,  evidence  that  birds  living  almost  precisely  astride 
the  equator  have  sharp  breeding  seasons  (Moreau,  Wilk,  and  Rowan,  1947). 
Notable,  too,  is  the  fact  that  individuals  of  species  which  inhabit  both  sides  of 
the  island  of  Ceylon  breed  at  different  times  of  the  year.  The  monsoon  that 
brings  rain  to  the  southwestern  side  of  the  island  comes  at  a different  time 
from  that  bringing  rain  to  the  opposite  side  (Wait,  19vH).  The  wide  variation 
in  breeding  periods  may  be  correlated  with  the  monsoons. 

A further  argument  against  light  in  any  form  as  an  overall  regulator  is  pro- 
vided by  the  irregular  cycles  of  many  species  of  birds  in  countries  where  rain- 
fall is  scanty  or  spasmodic.  Here,  quite  often,  breeding  dates  are  indubitably 
geared  to  rainfall  or  its  immediate  effects.^  Carnaby  (1946)  states  that  north- 
western Australian  birds  can  be  divided  into  several  groups.  Some  (certain 
pigeons  and  quail  and  many  passerines)  breed  at  any  time  of  the  year  follow- 
ing heavy  rain.  The  seed-eating  Budgerigar  {Melopsittacus  undulatiis)  and 
Zebra  Finch  (Taeniopygia  castanotis)  breed  after  the  growing  of  grass  following 
such  rain.  Certain  species  ovulate  in  a particular  calendar  month,  but  only  if 
conditions  are  normal  for  the  period.  Finally,  a few  large  birds  of  prey  have  a 
regular  breeding  time  irrespective  of  environmental  fluctuation.  Serventy 
(1946)  has  an  important  account  of  spring-nesting  Western  Australian  species 
breeding  in  autumn  after  heavy  unseasonable  rainfall.  A little  farther  south, 
beyond  the  area  of  rainfall,  there  was  no  indication  of  unusual  breeding. 
Robinson  (193vS)  reports  that  the  Dusky  Wood-Swallow  {Artamiis  cyanopterus) 
nests  in  the  Western  Australian  autumn  (when  light  is  decreasing)  if  rain  falls, 
and  nests  again  in  mid-winter  if  it  rains  again.  Roberts  (1937:  51)  has  col- 
lected evidence  that  in  central  Queensland  Plum-headed  Finches  {Aidemosyne 
modesta)  lay  only  when  heavy  rain  brings  on  a good  crop  of  grass  with  seeds; 
the  finches  begin  building  immediately  the  grass  becomes  long.  Scrub-turkeys 
{Alectiira  lathami)  in  the  same  area  begin  raking  rubbish  onto  their  old  incuba- 
tors only  after  the  first  rains  of  the  season.  If  the  ‘Svet”  continues  they  will 
lay.  In  one  season  of  abnormal  rainfall  these  megapodes  laid  in  wintertime. 
They  rely,  of  course,  on  heat  generated  by  the  damp,  decaying  vegetation  of 
their  incubators  to  hatch  the  eggs.  Makin  informs  the  writer  that  in  south- 
western Queensland,  where  wet  winters  are  excej)tional,  she  observed  several 
kinds  of  spring-breeding  birds  nesting  before  the  winter  solstice  after  unseason- 
able rain.  In  this  res])ect,  Orr’s  (1945)  evidence  concerning  Galapagos  finches 
{Geospiza)  is  of  importance.  Members  of  this  genus  apparently  breed  from 
mid-December  to  .\})ril  during  the  wet  season  when  in  a wild  state  near  the 
equator.  In  captivity  in  C'alifornia,  however,  they  generally  nested  from  March 

^ \.  R.  rhillij)s  has  reported  that  the  Rufous-winged  S])arrow  (Aiinop/iila  carpalis)  does 
not  l)reed  in  .\rizona  in  spring,  hut  delays  “until  the  summer  rains”  (see  j)age  32.S  of  this  issue). 
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to  November,  the  breeding  period  of  most  North  American  birds.  If  the  captive 
equatorial  hnches  had  been,  in  fact,  native  species  their  breeding  during 
March-July  would  no  doubt  be  ascribed  to  day-length.  It  would  seem  that 
some  xerophilous  or  other  species,  which  have  of  necessity  evolved  a neuro- 
endocrinal cycle  to  respond  to  rain  or  its  effects  will  breed  at  any  time  of 
year  after  a short  postnuptial  period  of  testis  reorganization.  A long,  hxed 
period  of  reorganization  would  be  fatal — the  species  would,  perhaps,  be  refrac- 
tory to  external  stimuli  until  long  after  the  next  rainfall  and  the  passing  of  its 
beneficial  effects.  The  above  Australian  references  are  mentioned  because  they 
are  unfamiliar  to  most  people;  comparable  data  are  available  from  other  con- 
tinents. Baker  (1938a)  in  particular  has  gathered  observations  suggesting  that 
the  timing  of  breeding  seasons  is  dependent  on  a wide  variety  of  factors.  There 
seems  little  reason  to  doubt  that  various  species  (or  different  populations  of 
one  species)  have  evolved  a breeding  reaction  to  entirely  dissimilar  environ- 
mental complexes  and  so  enabled  themselves  to  breed  in  all  manner  of  habitats 
quite  independently  of  the  movements  of  the  sun  per  se. 

An  invaluable  method  of  inquiry  into  the  causes  of  breeding  season — and 
one  that  has  not  been  seriously  exploited — is  the  examination  of  environmental 
factors,  or  lack  of  factors,  that  inhibit  breeding.  Spasmodic  non-breeding  in 
birds  and  other  animals  is  extremely  common  in  all  habitats  subject  to  violent 
environmental  fluctuations.  Berney  (1927)  reported  the  complete  inhibition  of 
breeding  of  most  species  for  16  months  in  central-west  Queensland.  Manniche 
(1910)  noticed  that  during  one  period  many  North  Greenland  birds  failed  to 
reproduce.  He  correlated  the  non-breeding  of  the  Long-tailed  Skua  {Stercorarius 
longicaudus)  with  the  absence  of  its  normal  food,  the  lemming.  The  observa- 
tions of  Schaanning  (1916)  in  Novaya  Zemlya,  and  of  Pedersen  (19vS0)  and 
L0ppenthin  (1932)  in  East  Greenland  indicate  that  inhibition  of  breeding  in 
the  Long- tailed  Skua,  Pomatorhine  Skua  {S.  pomarinus),  and  Snowy  Owl 
{Nyctea  scandiaca)  is  closely  related  to  the  lemming  cycle  which,  as  Elton 
(1924;  1942)  has  shown,  occurs  in  a regular  3-4  year  rhythm.  When  lemmings 
fail  there  is  a widespread  non-breeding  among  lemming-feeders.  Marshall 
(unpublished)  found  that  on  the  bleak,  foggy  island  of  Jan  Mayen  (east  of 
Greenland)  non-breeding  in  some  species  appeared  to  be  caused  by  the  lack 
of  nesting  sites  safe  from  fox-persecution.  Certain  species  that  show  no  great 
conservatism  in  site-selection  elsewhere  nested  almost  entirely  on  lofty  cliffs 
and  pinnacles  on  this  fox-infested  island.  Passage  waders  touched  down  in 
thousands  but  only  a few  remained  through  the  summer  and  these  did  not 
breed.  No  wader  has  ever  been  recorded  breeding  on  this  island.  Stomachs  of 
the  many  waders  shot  by  us  contained  only  vegetable  matter.  The  testes  of 
summer  males  collected  contained  spermatozoa,  so  failure  to  breed  may  well 
have  resulted  from  inability  of  the  females  to  find  the  sort  of  food  characteristic 
of  the  traditional  nuptial  area.  Land  and  lake  birds  of  many  species  have  been 
reported  from  Jan  Mayen  by  various  expeditions,  but  only  a very  few  breed 
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there  even  though  every  day  at  the  summer’s  peak  provides  24  hours  of  light. 
44ie  sun,  however,  rarely  penetrates  the  heavy  blanket  of  fog  surrounding  the 
island  and  most  migratory  and  dispersive  species  do  not  find  there  an  environ- 
mental pattern  ap})ro{)riate  to  their  traditional  reproductiv'e  needs.  The  only 
birds  that  breed  freely  are  the  cliff-nesting  seafowl  that  can  escaj)e  the  fox 
population  (which  is  confined  to  the  island  except  during  winters  when  the 
pack-ice  allows  egress  across  the  sea  to  the  Greenland  coast)  and  that  can  find 
unlimited  food  in  the  surrounding  sea.  The  testes  of  non-breeding  species 
underwent  the  same  spermatogenetic  cycle  as  those  of  the  breeding  species, 
but  in  development  lagged  behind  those  of  paired  breeding  birds.  It  seemed 
that  both  se.xes  of  birds  in  a flock  became  potentially  capable  of  reproduction 
but  that  lack  of  suitable  external  stimuli  (e.g.,  those  provided  by  a satisfactory 
breeding  site  and/or  appropriate  food)  inhibited  the  final  stages  leading  to 
fulfillment. 

There  is  now  abundant  evidence  that  once  the  gametogenetic  cycle  of  many 
birds  is  started  off  it  is  “kept  on  the  rails”  by  a variety  and  a succession  of  im- 
mediate factors  such  as  weather,  display,  food  supply,  nest-site  availability, 
and  so  on.  For  example,  the  Australian  Satin  Bowerbird  {Ptilonorhynchus 
violaceus)  takes  up  territory  and  builds  a bower  and  a display  ground  on  which 
it  places  numerous  decorative  objects  at  about  mid-winter  (June)  when  light 
is  decreasing  or  increasing  at  the  rate  of  a few  seconds  per  day  (Marshall, 
1950c).  Within  a month  the  male  gonad  has  increased  in  size  a hundredfold 
and  bunches  of  spermatozoa  have  appeared.  But  the  male  continues  to  display 
to  the  female  at  the  bower  until  late  in  September  or  early  in  October  when 
the  female  goes  off  to  build  her  nest.  Nidiffcation  thus  takes  place  when  the 
forest  becomes  full  of  flying  insects.  It  has  been  shown  experimentally  that 
bowerbirds  are  unable  to  seek  out  small  insects  that  they  do  not  see  moving 
and  that  the  fruit  diet  on  which  the  adults  largely  subsist  is  inadequate  to 
bring  nestlings  to  maturity.  Here,  then,  we  have  a complex  mechanism  involv- 
ing an  early  taking  up  of  territory  but  an  actual  nidification  at  a time  suitable 
for  survival  of  the  young. 

.\nother  bird  whose  breeding  cycle  seems  to  be  timed  to  culminate  with  the 
apj)earance  of  sj)ecialized  food  is  the  British  Robin.  As  mentioned  previously, 
this  species  pairs  and  its  gonads  begin  their  “spring”  develo]4ment  in  January. 
Spermatozoa  aj)pear  within  a month  provided  the  winter  is  not  excessively 
cold  and  sunless.  Yet  the  female  usually  does  not  ovulate  until  April.  Lack 
(1946)  and  Lack  and  Silva  (1949)  observed  that  at  the  time  young  Robins 
hatched  the  woods  became  full  of  food  in  the  form  of  caterpillars.  After  the 
hard  winter  and  subsequent  abnormal  sunshine  of  1946-47,  two  broods  that  1 
aj)pcared  before  the  bulk  of  the  caterpillar  harvest  died  “much  below  weight 
after  a few  days.”  In  Oxford  woods  the  leaves  swarm  with  these  caterpillars; 
and  certain  other  species  of  birds  which  use  them  for  their  young  also  ovulate  Tj 
in  time  to  take  advantage  of  the  harvest  which  ends  in  pujxation  about  1-HL 
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June,  plus  or  minus  some  days  according  to  seasonal  vagaries  (John  Oibb^ 
personal  communication).  Species  that  feed  on  adult  insects  breed  later.  It 
seems  certain  that  as  the  ecology  of  more  species  of  birds  is  worked  out  in 
detail  it  will  be  discovered  that  a great  number  of  them  have  cycles  so  timed 
that  the  incubation  period  ends  when  large  amounts  of  animal  food  for  the 
young  are  most  easily  obtainable.  It  is  probably  very  significant  that  the 
various  British  birds  that  occasionally  breed  successfully  in  winter — e.g.,  the 
Wood  Pigeon,  Stock  Dove,  Robin,  Blackbird,  House  Sparrow  and  Starling — 
get  much  of  their  food  from  human  sources  and  have  therefore  become  partially 
independent  of  the  natural  supply. 

In  many  cases  it  may  be  found  that  the  factors  that  time  the  production  of 
the  food  also  influence  the  sexual  cycle  of  the  potential  breeders.  These  complex 
ecological  relationships,  including  especially  display  and  other  behavioural 
interactions,  present  an  exciting  challenge  to  zoologists  of  the  future.  It  is 
clear  that  each  vertebrate  has  its  reproductive  rhythm  “anchored”  in  time  by 
stimuli  and  inhibitors  that  are  various  and  highly  specific  (Marshall,  1947). 
These  will  be  determined  only  by  the  collaboration  of  workers  in  both  labora- 
tory and  field.  Both  spheres  of  labour  are  equally  important. 

Summary 

The  refractory  period  in  the  testis  cycle  of  seasonal  male  birds  is  that  during 
which  the  seminiferous  tubules  are  in  a state  of  post-spermatogenetic  lipoidal 
metamorphosis  and  before  the  newly-regenerated  Leydig  cells  of  the  inter- 
stitium  have  become  sufficiently  mature  and  lipoidal  to  respond  to  neuro- 
hormonal  influences  initiated  by  environmental  factors. 

At  the  termination  of  spermatogenesis,  most  of  the  epithelial  contents  of  the 
tubules  metamorphose  and  disintegrate.  The  tubules  themselves  become  re- 
duced in  diameter  and  the  whole  testis  collapses.  Concurrently,  the  exhausted 
Leydig  cells  of  the  old  generation  (almost  denuded  of  their  cholesterol-positive 
lipoids  during  the  last  stages  of  the  sexual  season)  disappear.  A new  generation 
now  arises  in  the  spaces  between  the  shrunken  tubules.  Fibroblasts  appear  in 
great  numbers  and  rapidly  build  up  a new  tunica  albuginea  just  inside  the  old 
testis  wall  (which  has  become  thin,  distorted  and  fragile).  Thus,  the  period  of 
testis  collapse  is  also  one  of  rehabilitation  and  not  merely  a “regression.” 
Postnuptial  metamorphosis  is  a more  suitable  term.  The  period  during  which 
the  above  profound  changes  take  place  is  one  of  sexual  quiescence.  It  is  also 
the  period  of  the  postnuptial  moult. 

In  late  summer  and  autumn,  after  testis  reorganization  has  proceeded  to 
some  degree  and  while  the  tubule  lipoids  are  disappearing  and  the  new  inter- 
stitium  is  becoming  lipoidal,  many  species  have  a characteristic  postnui:>tial 
display.  This  behaviour  seems  to  be  initiated  by  events  within  the  testis  cycle. 
Environmental  stimuli  (including  interactions  between  the  sexes)  may  some- 
times lead  to  a second  reproduction  when  light  is  decreasing  in  duration  and 
intensity. 
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It  is  known  that  the  se.xual  cycles  of  some  species  are  carried  forward  by 
sunshine  and  depressed  by  its  absence.  After  their  postnuptial  metamori)hosis, 
l)irds  that  have  evolved  a neurohormonal  response  to  sunshine  will  respond 
se.xually  to  candle  and  electric  light — hence  the  ancient  practices  of  yogai  and 
muit,  as  well  as  some  results  of  recent  experimental  photostimulation.  While 
it  is  not  denied  that  day-length  per  se  may  be  partly  influential  in  the  timing 
of  the  breeding  seasons  of  some  temperate  zone  species,  more  refined  techniques 
than  those  used  in  the  past  must  be  designed  to  prove  it.  Much  photo-experi- 
mentation has  been  carried  out  under  conditions  that  correspond  but  little 
with  normal  events  in  birds’  lives.  The  exteroceptor  hypothalamus  ^pituitary/ 
gonad  mechanism  of  male  birds  may  be  easily  jolted  into  activity  by  photo- 
stimulation, but  the  current  theory  that  day-length  is  the  most  important 
factor  in  the  initiation  of  the  “spring”  spermatogenesis  (which  often  occurs  at 
about,  or  shortly  after,  the  winter  solstice)  is  far  from  satisfactory. 

The  author  believes  that  the  internal  gonad  rhythm  is  the  most  important 
single  factor  in  the  timing  of  breeding  seasons  and  the  migration  that  is  part 
of  them.  Thus,  after  varying  periods  following  birth  or  reproduction,  many 
species  seem  to  be  physiologically  capable  of  reproduction.  Courtship  and 
other  breeding  activity  is  not  carried  forward  to  culmination,  however,  because 
the  external  environmental  factors  needed  to  bring  about  breeding  response 
are  lacking.  Thus,  certain  xerophilous  species  breed  only  when  it  rains,  irre- 
spective of  day-length,  and  may  skip  a whole  year  when  it  does  not.  Rainfall 
and  its  effect  appear  to  control  the  breeding  of  many  tropical  species.  Among 
temperate  zone  species  cold  and  comparatively  sunless  and  foodless  winter 
conditions  may  be  far  more  important  as  inhibitors  than  mere  shortness  of 
day  under  natural  conditions.  Conversely,  Sooty  Terns  on  Ascension  Island 
breed  four  times  every  three  years  in  an  equable  oceanic  island  environment 
that  apparently  produces  sufficient  food  to  enable  the  survival  of  young  at  any 
season. 

The  migratory  journey  to  the  breeding  grounds  (e.g.,  that  taken  by  chara- 
driiform  birds  that  “winter”  on  equatorial  islands)  may  be  timed  in  part  by  a 
genetically  fixed  rate  of  gonad  recrudescence.  When  the  gonads  of  both  young 
and  adults  reach  a certain  developmental  threshold  they  may  be  then,  and 
then  only,  in  a condition  to  respond  to  environmental  influences  that  stimulate 
the  exterocej)tors  and  anterior  pituitary.  Thus  would  the  gonads  become  even  | 
more  active,  leading  to  behavioural  reactions  between  the  sexes,  until  the  birds  | 
reached  a condition  that  caused  them  to  depart  for  the  place  where  they  were  ■ 
bred.  The  same  may  occur  in  migrants  that  “winter”  in  temperate  zones  and  ; 
may  j)artly  control  the  breeding  seasons  of  the  many  tropical  birds  that  do  ■ 
not  ovulate  during  the  monsoon.  It  is  not  yet  known  whether  the  anterior  | 
j)ituitary,  too,  has  a refractory  phase.  j 

.\fter  the  “spring”  initiation  of  spermatogenesis,  the  sexual  cycles  of  many  | 
species  are  modifiable  from  week  to  week  by  environmental  events  such  as  | 
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weather,  food  availability,  and,  finally,  the  presence  of  safe  nesting  sites.  Each 
species  has  evolved  its  breeding  response  to  a particular  set  of  stimuli  (including 
interactions  between  the  sexes)  and  inhibitors.  No  single  over-all  factor  such  as 
day-length  or  light-increment  is  responsible  for  the  timing  of  avian  breeding  seasons. 
The  breeding  season  is  kept  in  step  with  the  sun  essentially  by  the  external  factors 
that  permit  nidification,  ovulation  and  the  survival  of  young  on  the  habitual 
breeding  ground.  Of  these,  the  most  important  may  be  a safe  nesting  site,  mild 
weather,  and  an  abundance  of  the  food  on  which  the  young  are  traditionally  fed. 

appendix:  a simplified  technique  for  quick  routine  demonstration  of  interstitial 

AND  TUBULE  LIPOIDS  OF  THE  AVIAN  GONAD 

By  “li])oids”  are  meant  any  of  the  chemically  diverse  fatty  substances  that  colour  with 
Sudan  Black  or  Scharlach  R.  (Scarlet  R;  Sudan  IV)  after  formalin  fixation.  Sudan  Black  was 
first  used  in  cytology  by  Lison  (1934)  and  its  use  has  been  recommended  strongly  by  Baker 
(1944),  who  stresses  its  much  greater  efficacy  (in  comparison  with  Sudan  III  and  Sudan  IV) 
in  colouring  lipoids  other  than  triglycerides.  Scharlach  R.,  which  was  introduced  by  Mi- 
chaelis  about  fifty  years  ago,  and  Sudan  Black  both  colour  fats  in  a jiurely  physical  way  by 
entering  and  dissolving  in  the  lipoid  globules  where  they  are  more  soluble  than  they  are  in 
70%  alcohol  or  other  similar  vehicles.  Thus  they  do  not  act  in  the  manner  of  dyes,  and  partly 
because  of  this  they  show  little  tendency  to  alter  the  appearance  of  cells  or  their  inclusions. 
Sudan  Black  is  of  incalculable  value  for  detailed  histochemical  investigation  of  lipoids  in  that 
it  “unmasks”  certain  lipoids  that  remain  unrevealed  by  treatment  with  Sudan  III  or  IV.  But 
for  the  purpose  of  simple  and  inexpensive  demonstration  of  the  total  lipoid  content  of  the  organ 
at  different  stages  of  its  cycle  the  following  method  is  recommended. 

Fixation  should  be  carried  out  if  at  all  possible  immediately  after  death,  at  most  within 
two  hours.  Immerse  the  testis  in  formal-calcium  (Baker,  1944).  Commercial  formalin  diluted 
to  about  5%  HCHO  is  also  adequate  provided  prolonged  storage  is  not  contemplated.  Al- 
though formalin-penetration  is  fast,  careful  snipping,  first,  of  the  tunic  of  any  organ  more 
than  3 mm.  in  diameter  is  advisable.  Fixation  should  be  continued  for  24  to  36  hours. 

Next,  the  tissue  should  be  washed  in  running  water  for  at  least  four  hours  to  make  abso- 
lutely sure  that  all  formalin  has  been  removed.  For  most  satisfactory  results  gelatine  em- 
bedding for  24  hours  at  37°C.  is  advised.  After  this  the  tissue  and  embedding  medium  should 
be  chilled,  not  frozen,  for  a few  minutes  in  a refrigerator.  The  gelatine  can  now  be  trimmed 
into  a small  block  and  hardened  in  formal-calcium  (or  formalin  as  above)  for  another  24  hours 
and  washed  for  about  30  minutes.  Then  it  can  be  cut  on  the  freezing  microtome  at  about  10/x. 

Colouring  procedure:  1.  Stand  sections  for  about  30  seconds  in  70%  alcohol.  2.  Transfer 
for  about  three  minutes  to  solution  of  Scharlach  R.  3.  Dip  in  70%  alcohol.  4.  Dip  in  water. 
5.  Transfer  for  about  three  minutes  to  Ehrlich’s  haematoxylin.  6.  Blue  in  tapwater.  7.  Differen- 
tiate, if  necessary,  in  0.5  HCl  in  water.  8.  Mount  in  Farrant’s  or  similar  medium.  Slide-clips 
help  flatten  gelatine  sections  and  express  air  bubbles  on  the  hotplate. 

Scharlach  R.  may  be  made  up  as  follows:  70%  alcohol,  50  mis.,  acetone,  50  mis.,  to  which 
is  added  enough  Scharlach  R.  to  saturate.  Filter  before  use. 

The  above  technique,  after  a little  practice,  will  bring  lipoids  into  brilliant  scarlet  relief 
against  the  remaining  familiar  structures  blued  by  Ehrlich’s  haematoxylin.  The  second  testis, 
or  a fragment  of  the  first  if  one  is  damaged  by  shot,  should  be  fixed  in  Bonin’s,  Flemming’s, 
or  any  other  good  general-purpose  fixative,  wax-sectioned  (the  lipoids  are  now  lost)  and 
stained  with  Masson’s  trichrome  or  other  routine  method  to  reveal  more  clearly  the  sperma- 
togenetic  stages,  Leydig  cell-size  and  nuclear  detail,  and  the  postnuptial  rehabilitation  of  the 
tunica  albuginea.  If  fixation  must  be  carried  out  in  the  field,  formal-calcium  or  formalin  is 
fairly  satisfactory  for  the  wax-section  material  as  well. 
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OLRTRUDE  A.  XUXXEMACHER 

Gertrude  A.  Xunnemacher  was  born  in 
Milwaukee,  Wisconsin,  on  August  11,  1888. 
She  attended  i)ublic  school  and  high  school 
in  Milwaukee  and  spent  one  year  at  Smith 
College.  On  February  5,  1910,  she  was  married 
to  Henry  J.  X^unnemacher.  Of  the  six  chil- 
dren born  of  this  union,  four  are  now  living. 
.\11  her  life  Mrs.  Xunnemacher  was  deeply 
interested  in  nature.  She  especially  enjoyed 
jiassing  on  to  others  what  she  had  learned 
from  her  years  of  bird-watching  in  the  mid- 
west. Often  she  lectured  about  birds  and  led 
bird -walks,  giving  of  her  time  and  energy 
unselfishly.  She  and  Mr,  Xunnemacher  trav- 
elled widely,  in  the  Old  World  as  well  as  the 
Xew.  Wherever  she  went  she  filled  notebooks 
with  detailed  accounts  of  her  observations 
of  j)lants  and  birds.  Beginning  in  1940  she 
and  her  husband  made  several  extended 
visits  to  Mexico,  and  she  became  much  in- 
terested in  the  birds  of  that  country.  Shortly 
before  her  death,  which  occurred  in  the  fall 
of  1950,  she  made  generous  gestures  in  supj)ort  of  ornithological  work  in  Mexico.  donation 
from  her  made  j)ossible  the  Crimson-collared  Grosbeak  frontispiece  in  the  December,  1950, 
issue  of  the  Bulletin.  The  j>resent  issue  of  the  Bulletin,  which  has  been  financed  by  several  of 
her  friends,  and  by  Mr.  X^unnemacher,  is  a memorial  to  her  interest  in  birds,  to  her  special 
interest  in  Mexico — and  to  her. 


BIRD  NOTES  FROM  LA  JOYA  DE  SALAS,  TAMAULIPAS 


BY  C.  RICHARD  ROBINS  AND  WILLIAM  B.  HEED^ 

The  mountain  village  of  La  Joya  de  Salas,  Tamaulipas,  is  about  65  kilo- 
meters south-southwest  of  Ciudad  Victoria,  25  kilometers  south-southeast 
of  Jaumave,  50  kilometers  east-northeast  of  Tula,  and  20  kilometers  northwest 
of  Gomez  Farias.  It  is  built  around  a small  sink-hole  lake  in  the  center  of  a 
roughly  circular  valley  hve  to  seven  miles  across. 

The  valley,  except  for  the  sloping  eastern  part,  is  very  flat.  Its  elevation 
probably  is  about  5200  to  5400  feet.  Along  the  north,  east  and  southeast  edges 
small  ridges  and  ravines  lead  radially  to  mountains  which  rise  sharply  to  an 
elevation  of  at  least  6500  feet  (possibly  considerably  more).  At  the  west  rises 
West  Mountain.  At  the  south  is  a deep  canyon  whose  bottom  is  about  a thou- 
sand feet  lower  than  the  valley  floor.  Immediately  beyond  this  canyon  rise 
slopes  as  high  as  those  to  the  north  so  that,  in  effect,  La  Joya  valley  is  com- 
pletely ringed  by  mountains. 

Trails  lead  out  from  the  valley  in  several  directions — well  defined  ones  to 
Jaumave,  Tula  and  Gomez  Farias,  smaller  ones  to  lesser  villages  closer  by. 
The  Gomez  Farias  trail  leads  eastward  over  the  only  ridge  separating  the 
valley  from  the  Rio  Sabinas  lowlands  and  the  great  coastal  plain.  From  this 
trail  a good  side-trail  leads  down  to  Pano  Ayuctle  and  the  busy  Laredo-to- 
Mexico  City  highway.  The  character  and  birdlife  of  the  country  about  Gomez 
Farias  and  Pano  Ayuctle  already  have  been  reported  on  by  Sutton  and  Pettin- 
gill  (1942.  Alik,  59:  1-34)  and  Eaton  and  Edwards  (1948.  Wilson  Bulletin, 
60:  109-114). 

A humid  deciduous  forest  which  has  been  called  a Aloud  forest,’  covers 
much  of  the  east  side  of  this  ridge.  Forest  of  the  same  sort  grows  in  some  of 
the  ravines  running  out  from  La  Joya  valley.  The  presence  of  these  wooded 
pockets  and  the  nearness  of  the  main  Aloud  forest’  explain  the  occasional  ap- 
pearance of  the  Crested  Guan  or  Ajol  {Penelope  piirpurascens),  Singing  Quail 
{Dactylortyx  thoracicus).  Ornate  Eagle-Hawk  {Spizaetus  ornatus).  Bell’s  Y’ar- 
bler  {Basileuterus  belli),  and  Rufous-capped  Atlapetes  {Atlapetes  pileatus)  along 
the  east  side  of  the  valley.  All  of  these  birds  are  common  in  the  forest  above 
Pano  Ayuctle  and  Gomez  Farias. 

1 We  are  indebted  to  J.  Van  Tyne  and  R.  W.  Storer,  of  the  University  of  Michigan  Museum 
of  Zoology,  for  many  kindnesses  shown  us;  to  Paul  S.  Martin,  for  leading  us  so  ably  in  our 
field-work;  to  Richard  B.  Fischer  for  making  prints  of  the  photographs  illustrating  this 
paper;  and  to  Ernest  P.  Edwards  for  lending  us  his  La  Joya  field  notes.  We  are  especially 
grateful  to  George  M.  Sutton  for  helping  us  to  plan  and  carry  out  our  trip,  complete  our 
taxonomic  work,  and  prepare  this  j>aper. 
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4'he  eastern  j)art  of  La  Joya  valley  is  fairly  well  forested  with  pines  and  moss- 
(Iraj)ed  oaks.  Most  of  the  valley  is,  however,  open  and  grazed  to  the  ground, 
the  barren  monotony  being  relieved  only  by  an  occasional  rocky  outcroj)  or 
small,  thorny  tree.  The  country  beyond  W est  Mountain  appears  to  be  decidedly 
montane  and  arid.  The  sloi)es  are  open  and  rocky,  with  a scattering  of  agave 
and  yucca,  and  i)atches  of  forest,  presumably  oak  and  pine.  This  region,  the 
eastern  edge  of  the  great  central  plateau,  is  separated  from  La  Joya  valley. 
West  Mountain,  and,  indeed,  the  entire  (iuatemalan  Range  of  the  Sierra  Ma- 
dre  Oriental,  by  a large  canyon.  That  birds  we  presume  to  be  more  common  in 
this  arid  country  to  the  west  occasionally  reach  La  Joya  valley  is  indicated  by 
the  following  sight  records  (all  made  by  us  in  1949):  a group  of  four  Say’s 
Phoebes  {Sayornis  saya),  March  25-27;  a mixed  flock  of  Bush-tits  {Fsallri- 
parus  minimus)  and  \Trdins  {Auriparus  Jiaviceps),  March  24;  a Sage  Thrasher 
(Oreoscopies  montanus),  March  24;  and  five  Phainopeplas  {Phainopepla  nilens), 
May  24. 

The  mountains  north  of  La  Joya  valley  we  did  not  investigate.  Their  nature 
is  not  known  to  us. 

One  more  area  needs  to  be  discussed:  W’est  Mountain.  The  crown  of  this 
mountain  was,  except  for  a few  grassy  meadows,  densely  covered  with  oak- 
scrub  knee-  to  waist-high  except  about  the  numerous  sink-holes,  where  it 
reached  10  feet.  The  meadows  were  surrounded  by  aspens,  cedar,  and  a bush 
resembling  English  boxwood.  Below  the  very  top  of  the  mountain  were  depres- 
sions— each  an  acre  or  so  in  extent — in  which  grew  larger  oaks.  These  trees 
sometimes  reached  a height  of  30  feet,  and  they  were  covered  heavily  with 
Spanish  moss  and  lichens,  less  heavily  with  bromeliads  and  orchids.  These 
‘oak  dei)ressions’  were  very  different  from  the  surrounding  scrublands.  On 
entering  them  we  sensed  the  shade  and  a certain  dampness  of  vegetation,  soil 
and  atmosphere.  They  harbored  a rich  avifauna.  Many  of  the  birds  listed  by  us 
we  encountered  only  in  them. 

In  1949  we  visited  La  Joya  from  March  23  to  29  and  from  May  24  to  30, 
listing  129  bird  species  and  collecting  82  specimens  (now  in  the  Sutton  collec- 
tion). Heed  and  Byron  C.  Harrell  visited  the  valley  from  the  evening  of  June 
25  to  the  morning  of  June  28,  collecting  four  specimens  and  adding  one  species 
to  the  list.  (In  1948,  Ernest  P.  lulwards,  Paul  S.  Martin,  and  Roger  Hurd  had 
visited  La  Joya  from  April  11  to  14.  They  had  collected  26  s])ecimens  and 
recorded  two  species  not  on  our  list.) 

X’o  rain  fell  during  our  iMarch  visit  in  1949,  and  the  sky  was  almost  cloud- 
less. Xot  for  months  had  there  been  an  appreciable  shower  and  the  lake  was 
critically  low.  Because  of  the  drouth  no  one  had  planted  crops.  Temperatures 
were,  however,  moderate,  ranging  from  lows  at  night  of  55°-60°F.,  to  highs  of 
al)out  75°  in  the  afternoon.  Between  our  March  and  May  visits  rain  fell  several 
times  and  in  late  May  we  had  thunder  showers.  From  May  24  to  30  the  tem- 
I)erature  ranged  from  lows  of  60°-72°  in  the  morning  to  highs  of  71°-80°  in  the 
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afternoon.  During  Heed’s  and  Harrell’s  visit  in  latter  June  the  weather  was 
continuously  overcast  and  rainy. 

Our  La  Joya  list  is  largely  of  the  breeding  birds.  The  following  forms  seem 
to  merit  special  discussion  at  this  time: 

Colnmha  f.  fasciata.  Band-tailed  Pigeon. 

First  noted  May  25,  when  Heed  collected  a female,  one  of  two  birds  seen  near  the  village. 
On  May  28,  Robins  found  a nest  (contents  ?)  in  a large  oak  near  a meadow  on  the  top  of 
West  Mountain.  An  adult  bird  was  on  this  nest,  which  was  20  feet  up,  well  out  on  a side 
limb,  and  made  of  twigs,  apparently,  being  like  that  of  a IMourning  Dove  {Zenaidura  macroura) 
but  much  bulkier.  We  saw  hundreds  of  Band-tailed  Pigeons  along  the  trail  between  the  moun- 
tain top  and  the  village. 

Rhyne  ho  psitta  terrisi.  Maroon-fronted  Parrot. 

With  George  M.  Sutton  and  Roger  Hurd  we  made  an  attempt  to  find  this  species  in  the 
pines  above  Frank  Harrison’s  farm,  the  Rancho  del  Cielo  (between  La  Joya  valley  and  Gomez 
Farias),  on  March  21,  1949.  We  heard  the  birds  in  the  distance,  but  never  saw  them.  This 
failure  was  really  what  prompted  us  to  go  to  La  Joya,  for  these  papagayos  were  said  to  be 
common  there  from  October  to  April  (roughly  the  dry  season).  We  heard  a flock  as  we  were 
climbing  to  La  Joya  on  March  23,  and  later  that  day  saw  four  flying  high  over  the  ridge  east 
of  the  valley.  On  March  27,  Robins  saw  a flock  (50  to  100  birds)  alight  just  out  of  range  above 
him  along  the  rim  of  a canyon.  They  were  feeding  on  pine  cones.  They  continued  to  fly  back 
and  forth  over  the  canyon  into  the  pines  on  either  side.  At  a distance  they  sounded  exactly 
like  a noisy  company  of  Acorn  Woodpeckers  {Balanosphyraformicivora),  a species  which  breeds 
commonly  in  the  region.  They  resembled  Thick-billed  Parrots  (R.  pachyrhyncha) , but  the 
red  at  the  base  of  the  bill  was  so  deep  (c/.  Moore,  R.  T.  1947.  Proc.  Biol.  Soc.  Washington, 
60:  27-28)  that  in  the  field  it  appeared  to  be  black. 

Irby  Davis  has  commented  that  species  of  the  genus  Rhynchopsitta  might  properly  be  called 
macawlets.  R.  terrisi  has  not,  so  far  as  we  know,  been  reported  heretofore  from  Tamaulipas. 
We  have  no  proof  that  it  breeds  near  La  Joya  and  suspect  that  it  does  not. 

Hylocharis  1.  leucotis.  White-eared  Hummingbird. 

On  May  25  we  found  a nest  (contents  ?)  of  this  species  high  on  West  Mountain.  It  was 
about  30  feet  up  in  an  oak,  well  out  from  the  main  trunk,  on  a twig  which  stuck  straight  down 
from  a large  horizontal  branch.  It  was  made  of  lichens,  small  bits  of  Spanish  moss,  and  other 
plant  materials,  bound  together  with  spider  webs.  An  adult  bird  was  on  it.  We  would  probably 
never  have  found  it  had  we  not  noted  the  aggressive  behavior  of  a White-eared  Hummingbird 
which  seemed  to  be  driving  all  hummingbirds  away  from  the  nest-tree,  returning  at  intervals 
to  perch  near  the  nest.  A male  specimen  collected  by  Robins  on  May  27  has  the  measurements 
(wing,  55  mm.;  culmen,  16)  of  the  nominate  race. 

I 

Atthis  h.  heloisa.  Heloise’s  Bumblebee  Hummingbird. 

White-eared  Hummingbirds  occasionally  visited  flower  gardens  in  the  village  of  La  Joya, 

! but  we  found  the  Bumblebee  Hummingbird  only  in  the  oak  pockets  on  West  ^Mountain.  Here 
i we  saw  it  repeatedly  May  24  to  30  and  June  27.  On  May  27  and  28,  Robins  witnessed  copulation 
several  times.  In  each  instance,  the  female  was  perched  on  a low  bush,  with  her  wings  droojflng 
i at  her  sides.  The  male,  hovering  about  five  feet  above  her,  moved  toward  her  slowly.  In  his 
descent  his  wings  appeared  to  beat  at  full  speed,  but  as  he  drew  close  the  pitch  of  his  drone 
t became  markedly  higher,  as  if  a more  rapid  and  less  deej)  wing-beat  were  necessary  to  keep 
^ him  from  striking  her.  Xot  even  momentarily  did  his  wings  stop  their  beating.  The  usual  drone 
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of  ihe  \vin<?s  is  rather  hi^h-pilched  and  heelike  and  carries  a considerable  distance.  W’e  could 
identify  the  birds  not  alone  by  the  sound  of  their  llighl  but  by  their  custom  of  flying  along 
the  under  side  of  the  main  oak  branches.  Here,  with  wings  going  full  speed,  they  moved  at  a 
rale  of  a few  feet  per  second,  apjtarently  hunting  food  among  the  lichens.  Occasionally  a 
White-eared  Hummingbird  fed  in  this  way,  but  that  species  seemed  to  prefer  j)robing  the  bro- 
meliads.  The  ‘song’  of  A It  his  heloisa  was  an  insect  like  zeee,  eeee,  eeee,  each  syllable  rising  in 
volume  and  pitch  at  the  end.  In  the  two  sjtecimens  collected  (males.  May  27  and  28)  the 
outermost  j)rimary  is  decidedly  attenuate,  and  the  bills  measure,  respectively,  12  and  12.5 
mm. 

Trogon  m.  mexkanus.  Mexican  Trogon. 

Fairly  common  in  wooded  ravines.  On  May  27,  at  about  6fXX)  feet  on  West  Mountain, 
Robins  found  a nest  four  feet  from  the  ground  in  a hole  in  the  main  trunk  of  a small  oak. 
The  entrance  measured  4x2^  inches  and  the  cavity  was  about  an  inch  deep,  so  the  two 
recently  hatched  young  were  readily  visible.  An  adult  male  specimen  (testes  enlarged)  col- 
lected March  27  is  brassy  green  above,  especially  on  the  back,  and  not  at  all  “blue  or  purplish” 
as  Griscom  (1932.  Proc.  Xeiv  England  Zool.  Club,  13:  57)  seemed  to  believe  Tamaulipan  birds 
to  l)e. 

Piculus  aeruginosus.  Bronzed  Woodpecker. 

We  saw  this  sj)ecies  March  27  and  28 — a single  bird  on  each  date.  In  May  it  seemed  to  be 
fairly  common  throughout  the  deciduous  woodland.  Robins  collected  a young  bird  (not  long 
out  of  the  nest,  but  by  itself)  on  May  25.  A little  later  that  day  he  saw  a family  group,  in- 
cluding three  young  of  about  the  same  age  as  the  bird  collected.  The  wide  altitudinal  range 
of  this  species,  which  has  been  reported  only  from  Xuevo  Leon,  Tamaulipas,  San  Luis  Potosi, 
Puebla,  and  northern  Veracruz,  is  surprising. 

Myiarchus  tuberculifer.  Dusky-capped  Flycatcher. 

We  found  this  species  in  woodland  wherever  we  went  except  near  the  village  of  La  Joya. 
On  June  27,  Heed  found  a jtair  feeding  young  in  a natural  cavity  in  an  oak  about  twenty  feet 
from  the  ground. 

Empidonax  difficilis.  Western  Flycatcher. 

Common  all  over  West  Mountain.  During  our  May  visit  the  birds  were  in  pairs,  and  so 
strong  was  their  attachment  to  the  sink-holes  in  which  they  nested  that  we  could  easily  locate 
the  sink-holes  merely  by  listening  for  the  characteristic  callnotes. 

Catherpes  m.  mexicanns.  Canyon  Wren. 

Common  along  the  stone  fences  as  well  as  about  cliffs  and  scattered  rocks.  On  May  26, 
in  a small  cave  above  the  valle}',  we  found  a pair  feeding  young.  On  May  27,  again  in  a cave, 
we  found  a nest  containing  four  young  almost  ready  to  leave.  We  collected  two  adult  males 
and  a nestling.  May  25-27. 

Cat  liar  us  aurantiiroslris  clams.  Orange-billed  Xightingale-Thrush. 

1'his  l)ird  we  did  not  see  at  all  in  March,  but  in  May  it  was  the  commonest  species  on 
West  Mountain,  esi)ecially  in  the  oak-scrul).  Although  in  almost  constant  song,  it  was  difficult 
to  observe  because  of  its  extreme  shyness.  The  song,  never  loud,  reminded  us  of  a weak  song 
of  the  Hermit  'Phrush  (Ilylociclila  guttata).  .-Vmong  its  various  callnotes  was  a thin  nie-aah, 
reminiscent  of  a cry  of  the  Catl)ird  {Dumetella  carolinensis);  a nasal  ber-'d'ink]  and  a high 
squeal,  audible  only  at  close  range  and  given  near  the  nest. 
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We  found  ten  nests,  all  in  oaks,  two  to  fifteen  feet  above  the  ground,  on  West  Mountain. 
Six  were  empty,  apparently  just  ready  for  eggs.  One  held  two  eggs,  another  three  eggs  (May 
28),  and  two  more  probably  held  eggs,  for  a bird  was  sitting  on  each.  The  eggs  were  light 
green  or  blue-green,  rather  evenly  spotted  or  blotched  with  lavender.  The  highest  nests 
(one  12  feet  uj);  two  15  feet  up)  were  on  sloping  branches  in  about  the  sort  of  site  a Wood 
Thrush  {Hylociclila  mustelina)  might  select.  Three  nests  were  largely  of  lichens,  others  of 
leaves,  and  all  had  some  pine  needles  and  moss  in  them. 

So  far  as  we  know  C.  aurantiirostris  has  not  before  been  recorded  in  Tamaulipas.  Our  three 
specimens  (May  27-28),  all  males,  have  the  pale  gray  under  parts  and  not  very  rufescent  upper 
parts  of  darns. 


Nest  of  Orange-billed  Nightingale-Thrush  (Catliarns  aurantiirostris)  three  feet  above 
ground  in  scrub  oak  at  about  6000  feet  elevation  above  the  village  of  La  Joya  de 
Salas,  Tamaulipas,  Mexico.  Photographed  May  28,  1949,  by  William  B.  Heed. 


Ptilogonys  cinerens  pallescens.  Gray  Silky-Flycatcher. 

Not  seen  in  March,  but  abundant  in  May  on  the  steep  hillsides,  especially  where  weather- 
ing had  bared  the  limestone  or  worn  it  into  ste])like  cliffs.  The  birds  perched  on  dead  snags  or 
the  very  tops  of  shrubs,  darting  out  after  insects.  Their  call  was  a hurried  cliu-clinp,  or  a more 
slowly  given  chup,  cliup,  cliup.  Infreciuently  they  gave  a lisping  cry  like  that  of  a Cedar  Wax- 
wing {Bomhycilla  cedrornm).  On  May  27,  several  of  them  were  carrying  nest  material  and  we 
found  one  nest — a neat,  com])act  structure  about  twenty  feet  u]>  on  a small  outer  oak  branch. 
We  found  several  more  nests  on  May  28  on  West  Mountain.  Egg-laying  apparently  had  not 
yet  started  on  that  date.  .Ml  the  nests  were  lichen-covered,  like  that  described  by  Newman 
(1950.  Condor,  52;  157-158).  male  and  two  females  collected  May  26  appear  to  represent 
the  not  very  strongly  marked  race  pallescens. 


268 


THE  WILSON  BULLETIN 


Dec.  1951 
Vol.  63,  No.  4 


Cyclarliis  y^ujanensis.  Rufous-browed  Pejiper-Shrike. 

'Phis  s|)ccies  has  l)cen  called  a “humid  forest”  bird  by  Kalon  and  Edwards  (1948.  Wilson 
Bulletin,  60:  111),  but  it  certainly  is  not  restricted  to  the  humid  forest  about  the  Rancho  del 
('ielo  or  above  the  Rfo  Sabinas,  and  it  may  j)ossibly  not  breed  there  at  all.  We  observed  a 
singing  bird  well  up  on  West  Mountain  in  brushy,  distinctly  arid  country.  Twice  we  saw  this 
bird  carrying  food,  but  when  we  tried  to  follow  it  to  its  nest  we  lost  it  among  the  large  flocks 
of  .Vbeille’s  Grosbeaks  {lies peri phona  abeillei)  and  numerous  Gray  Silky-Pdycatchers. 

Geollilypis  nelsoni.  Hooded  Yellow-throat. 

This  shy  warbler  we  first  encountered  on  May  27  in  the  low  oak-scrub  on  West  Mountain. 
Here  it  was  fairly  common,  though  we  did  not  find  a nest.  The  males  sang  from  the  tops  of 
the  small  oaks.  The  song  was  a distinctive  ivicliy  loicliy  U'ichy  cliee  chee  chee  cliee  unch  or  nicliy 
cC’ichy  U'ichy  bilsy  bilsy  bilsy  brrrrr  (trilled!.  The  note  of  alarm  was  a sharp  chip.  Occasionally 
one  rose  in  air  some  20  feet  and  gave  a longer  version  of  one  of  the  above  songs.  In  flight 
the  tail  apjieared  to  be  very  long.  Three  males  taken  (two.  May  27;  one,  June  27)  vary  con- 
siderably, one  of  them  having  no  gray  at  all  on  the  crown.  This  species  has  not  heretofore 
been  rej)orted  from  Tamaulipas. 

Tanagra  e.  elegantissima.  Blue-hooded  Euphonia. 

Uncommon  in  March.  In  May  abundant  on  the  oak-covered  slopes  down  to  the  very  edge 
of  the  valley.  It  fed  exclusively  on  mistletoe,  which  was  common  everywhere  in  the  oaks. 
The  males  sang  their  loud,  bubbling  songs  in  the  tops  of  the  highest  trees. 

We  found  several  nests  in  May — the  first  among  the  heavy  leafage  of  a branch  which  had 
fallen  from  the  lop  of  an  oak  and  lodged  about  20  feet  from  the  ground.  The  birds  had  bound 
the  dead  leaves  together  loosely  with  Spanish  moss,  placing  the  nest  inside.  Our  climbing  to 
this  nest  so  disturbed  the  birds  that  they  abandoned  it  and  started  another  in  a clump  of 
Spanish  moss  in  the  same  tree.  Three  other  nests  were  all  in  Spanish  moss.  A small  entrance 
hole  led  in  through  the  moss  to  the  nest  proper,  which  was  made  of  plant  fibers,  pine  needles, 
and  some  moss.  No  nest  examined  by  us  held  eggs,  but  a female  taken  May  26  had  a well 
defined  brood-patch  and  four  ruptured  ovarian  follicles,  and  a female  taken  May  29  had  a well 
defined  brood-patch.  The  four  males  and  three  females  collected  (March  and  May)  represent 
the  nominate  race.  The  females  are  readily  identifiable  as  elegantissima  because  of  the  bright 
yellowish-olive  tone  of  their  under  parts. 

Piranga  jlava  de.xtra.  Hepatic  Tanager. 

Eairly  common  in  higher  woods.  A nest,  apparently  just  ready  for  eggs,  we  found  May  28 
in  an  oak  seven  feet  from  the  ground  on  the  top  of  West  Mountain.  It  was  made  of  plant 
fibers  and  grasses  ])rincii)ally,  with  a few  twigs.  We  collected  a stub-tailed  male  in  Juvenal 
yflumage  on  May  30.  Three  adult  s]:>ecimens  (female,  March  24;  male  and  female,  March 
28)  collected  by  Robins  we  have  identified  as  dextra. 

Pheucticiis  melanocephalits.  Black-headed  Grosbeak. 

Not  seen  in  .March,  but  recorded  often  in  May.  Heed  found  a nest  (three  eggs)  in  a mes- 
quite-like  tree  on  a steej),  brush-covered  slops  above  the  valley  on  May  27.  The  measurements 
(wing,  101  mm.;  tail,  80;  culmen,  20)  of  our  only  sj^ecimen,  a male,  seem  to  indicate  inter- 
mediacy between  the  nominate  race  and  niaculatus. 

Tiaris  olivacea.  Yellow-faced  Grassquit. 

To  our  great  surprise  we  found  this  species  nesting  along  the  edges  of  the  oak  pockets  at 
about  6300  feet  elevation  on  West  Mountain.  We  saw  several  adults  on  May  27  and  28, 
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Entrance  to  nest  of  Blue-hooded  Euphonia  {Tanagra  elegantissima)  in  Si)anish  moss  in  an 
oak,  fifteen  feet  above  ground,  at  an  elevation  of  about  5000  feet,  near  the  village  of  La 
Joya  de  Salas,  Tamaulipas,  Mexico.  Photograj)hed  May  26,  1949,  by  William  B.  Heed. 
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one  of  them  carrying;  food.  We  heard  a young  one  being  fed,  loo,  l)Ut  failed  to  find  it  or  the 
nest.  This  sj)ecies  breeds  rather  commonly  in  the  Rio  Sabinas  bottomlands  and  along  the 
edges  of  the  marshes  at  Tanijiico. 

Aimophila  r.  rufescens.  Rusty  Sjiarrow. 

Heed  collected  one  of  several  singing  males  encountered  on  West  Mountain  among  oak- 
scrub  at  about  6000  feel  elevation  on  June  27,  1649.  The  wing  of  this  specimen  measures  75 
mm.,  the  tail,  80.  The  species  has  not,  ap])arently,  been  reported  heretofore  from  Tamaulipas. 
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THE  SAN  GERONIMO  SWIFT  IN  HONDURAS 


BY  MARJORIE  II.  CARR  AXD  J.  C.  DICKIXSOX,  JR. 

The  beautiful,  but  little  known,  San  Geronimo  Swift  {Fanyptila  sancli- 
hieronymi)  has  long  been  considered  to  have  a very  restricted  range.  Partly 
because  it  has  been  difficult  to  collect,  it  has  been  poorly  represented  in  collec- 
tions both  in  this  country  and  abroad.  In  the  British  Museum  are  the  type 
pair,  taken  in  1862,  and  a third  specimen,  obtained  in  1888  and  labelled  “Guate- 
mala. J.  Rodriguez.  B.  M.  Reg.  No.  1888.  7.  30.  75.”  Two  specimens  mentioned 
by  Ridgway  (1911.  Bull.  U.  S.  Natl.  Miis.,  50:  592)  are  in  the  collection  of  the 
U.  S.  National  Museum.  They  were  taken  at  the  type  locality,  San  Geronimo, 
\Tra  Paz,  Guatemala,  by  Henry  Hague,  in  1867.  Salvin  and  Godman  (1893. 
Biologia  Centrali-Americana.  Aves,  2:  372)  discuss  a sixth  specimen,  a bird 
taken  near  Antigua,  Guatemala,  by  Don  \dcente  Constancia.  This  specimen, 
which  was  deposited  in  the  Museum  of  the  Sociedad  Economica  de  Guatemala, 
was  destroyed  in  the  earthquake  which  wrecked  Guatemala  City  in  1925.  For 
a long  time  the  species  thus  was  known  from  a total  of  six  specimens  and  from 
a very  few  published  accounts  of  birds  seen.  Notable  among  the  sight  records 
were  those  of  A.  W.  Anthony,  whose  manuscript  comments  were  quoted  in 
full  by  Griscom  (1932.  ”Bird-Life  in  Guatemala.”  Bull.  Am.  Miis.  Xal.  Hist., 
64:  193).  Anthony  saw  flocks  of  the  swifts  repeatedly  in  May  on  the  eastern 
slopes  of  \ffilcan  de  Agua,  near  Antigua,  Guatemala.  In  the  absence  of  speci- 
mens or  records  from  elsewhere  the  range  of  Fanyptila  sancti-hieronymi  has 
been  believed  to  be  restricted  to  the  “mountains  of  western  Guatemala”  {cf. 
Peters,  Check-List  of  Birds  of  the  World,  4:  253).  Griscom,  in  a recent  letter 
to  J.  \’an  Tyne,  stated  that  he  and  W.  DeW’itt  Miller  were  sure  they  had  seen 
the  species  in  the  mountains  of  north-central  Nicaragua  in  April,  1917.  They 
did  not,  however,  obtain  a specimen. 

In  the  light  of  the  paucity  of  definite  information  concerning  this  swift,  a 
collection  of  them  made  recently  at  the  Escuela  Agricola  Panamericana  in  the 
republic  of  Honduras,  Central  x\merica,  is  of  interest  if  for  no  other  reason 
than  that  it  extends  the  known  range  considerably  to  the  southward  and  east- 
ward of  western  Guatemala.  The  Escuela  Agricola  Panamericana  is  in  the 
Yeguare  River  valley,  in  the  Department  of  Francisco  Morazan,  in  the  moun- 
tainous south-central  part  of  Honduras.  Its  altitude  is  2600  feet.  Field  observa- 
tions on  the  birds  thereabouts  were  made  by  Carr  over  a period  of  four  years. 
For  a detailed  description  of  the  area  see  “Outline  for  a Classification  of  Animal 
Habitats  in  Honduras,”  by  A.  F.  Carr,  Jr.  (1950.  Bull.  Amer.  Mus.  Xat.  Hist., 
94:  580-585). 

The  large,  graceful  Fanyptila  was  to  be  seen  nearly  any  evening  during  the 
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year  circling  at  altitudes  of  4500  to  5000  feet  above  the  mountain  sides  sur- 
rounding the  valley.  Another  swift,  the  much  smaller  Chaelura  vauxi  richmondi, 
was  observed  and  collected  in  the  cloud  forest  capping  a peak  in  the  vicinity 
by  Dickinson  (1051.  Bulletin,  65:  201-202).  In  the  valley  proper, 

Panyplila  a])peared  only  after  the  first  heavy  showers  of  the  rainy  season.  Its 
descent  to  this  lower  altitude  appeared  to  be  in  res])onse  to  the  emergence  of 
enormous  swarms  of  termites  following  the  rains.  At  such  times  large  numbers 
of  San  (leronimo  Swifts,  in  company  with  at  least  two  other  swifts,  the  (.'hest- 
nut-collared  {Chaelura  rulila  brunnei torques)  and  the  Black  {Xephoecetes  niger 
costaricensis),  as  well  as  Barn  Swallows  {Ilirundo  rustica)  and  \4olet-green 
Swallows  {Tachycineta  thalassina),  often  gathered  in  the  valley  to  forage  above 
the  pastures  and  among  the  palms  and  buildings  of  the  school  grounds.  Even 
at  this  low  altitude  their  wariness  and  swift,  erratic  flight  made  collection 
difficult.  From  June  16  to  July  4,  1948,  we  took  six  specimens.  These  have  been 

TABLE  1 


Me.asurements  of  Hondur.as  Specimens  of  Panyplila  sancli-hieronymi 


Collection* 

Se.x 

Age 

Wing 

Tail 

Exposed 

Culmen 

1 

Tarsus 

Toe 

Locality 

UMMZ 

cf* 

1 Juv. 

187.0 

86.5 

7.0 

14.5 

8.0 

Yeguare  River 

MCZ 

& 

Ad. 

178.5 

85.7 

7.5 

14.0 

8.1 

Yeguare  Riv'er 

DBUF 

& 

! Ad. 

181.0 

1 89.0 

7.0 

13.7 

8.1 

Yeguare  River 

UMMZ 

9 

1 Ad. 

180.0 

j 84.5 

7.6 

13.5 

8.2 

Yeguare  River 

MCZ 

? 

! Ad. 

184.0 

88.5 

7.7 

1 13.9 

8.0 

Yeguare  River 

DBUF 

9 

Ad. 

187.0 

87.5 

7.5 

14.0 

8.0 

Yeguare  River 

DBUF 

? 

Juv. 

171.5 

84.0 

7.1 

13.1 

8.0 

Cerro  del  Chile 

DBUF 

? 

Juv. 

181.0 

85.6 

7.2 

1 13.5 

8.4 

Cerro  del  Chile 

DBUF 

? 

Juv. 

183.0 

88.0 

7.0 

13.5 

7.9 

Cerro  del  Chile 

* .\l)l)reviations  used  are  as  follows:  UMMZ,  Museum  of  Zoology,  University  of  Michi- 
gan; DBUF,  Department  of  Biology,  University  of  Florida;  MCZ,  Museum  of  Compara- 
tive Zoology,  Harvard  University. 


carefully  compared  with  specimens  of  the  much  smaller  Panyplila  cayennensis. 
Among  the  stomach  contents  of  two  specimens  were  the  remains  of  large  num- 
bers of  the  winged  form  of  an  unidentified  termite  and  a single  adult  female 
of  the  pentatomid  bug  Solubea  pugnax. 

We  have  every  reason  to  believe  that  the  San  (ieronimo  Swift  breeds  in  the 
Yeguare  valley.  On  several  occasions  late  in  the  afternoon,  observers  saw  swifts 
flying  into  an  abandoned  mine  shaft  in  the  precifiitous  scarp  on  the  east  face  of 
Cerro  Uyuca  at  an  altitude  of  about  2600  feet.  All  attempts  to  reach  this 
s])ot  were  unsuccessful.  Although  there  were  numerous  such  shafts  at  similar 
altitudes  around  the  valley,  this  appeared  to  be  the  only  one  inhabited  by 
Panyplila.  Perhajis  this  was  because  all  the  other  shafts  were  near  settled 
areas. 
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We  offer  the  following  tangible  proof  that  Panyplila  sancti-hieronymi  breeds 
in  Honduras.  On  June  22,  1949,  Sr.  Juan  Landaverde,  a prospector  and  able 
woodsman  from  a valley  some  twenty  miles  east  of  the  Escuela,  brought  to 
Carr  three  living  young  swifts.  They  were  well  feathered,  but  as  yet  unable  to 
fly.  They  had  been  found  by  Landaverde  in  an  old  mine  shaft  on  Cerro  del 
Chile,  Department  of  El  Paraiso,  at  an  altitude  of  about  4800  feet.  Landaverde 
described  the  opening  of  this  shaft  as  easily  accessible.  Worth  noting,  however, 
is  the  fact  that  the  Chile  area  is  wild  and  sparsely  inhabited.  The  young  swifts 
were  not  timid.  For  several  days  they  clung  to  and  crawled  about  the  sides  of 
a tall  straw  basket,  feeding  readily  on  yolks  of  eggs  and  mashed  ripe  bananas. 
When  the  basket  was  touched,  all  three  usually  uttered  high  chittering  squeaks, 
very  similar  to  the  call  of  the  adults,  and  climbed  upward  with  mouths  open 
and  wings  vibrating. 

We  are  indebted  to  Dr.  Pierce  Brodkorb  for  his  tentative  identification  of 
the  ornithological  material  upon  which  this  report  is  based.  Dr.  J.  Van  Tyne 
kindly  compared  our  Panyptila  sancti-hieronymi  specimens  with  those  avail- 
able in  the  U.  S.  National  Museum,  commenting  as  follows:  “They  seem  to 
be  identical.  The  old  skins,  of  course,  show  their  age  in  a yellowing  of  the 
white  feathers  and  a browning  of  the  black  ones.  I noted  no  other  differences.” 
Dr.  Van  Tyne  also  assisted  in  checking  collections  here  and  abroad  for  addi- 
tional specimens.  Mr.  Jon  Herring  furnished  the  identification  of  the  insect 
material.  Skins  in  the  Dickinson  collection  have  been  deposited  in  the  Museum 
of  Comparative  Zoology  at  Harvard  L^niversity  and  the  Lmiversity  of  Michigan 
Museum  of  Zoology. 

Department  of  Biology,  University  of  Florida,  Gainesville 


COXVERGKXXi:  IX  THE  COEREHIDAE 


BY  WILLIAM  J,  BEECHER^ 


EX'rEXSIX’E  efforts  of  the  writer  to  find  a sound  anatomical  basis  for 
determining  the  phylogenetic  relationships  of  passerine  families  leave  it 
clear  that  the  hazard  of  adaptive  convergence  in  bird  systematics  has  been 
underestimated.  The  j)resent  analysis  of  convergence  in  the  neotropical  Honey 
Creej)ers  (family  Coerebidae)  offers  evidence  that  this  is  an  artificial  group.  It 
appears  to  be  composed,  in  fact,  of  nectar-adapted  warblers  (Parulidae)  and 
nectar-adapted  tanagers  (Thraupidae)  that  have  evolved  convergently  because 
of  similarity  of  diet. 

The  Convergence  Hazard  in  Taxonomy 

Sound  systematic  work  in  the  higher  categories  demands  sound  criteria  for 
clearly  distinguishing  between  adaptation  and  phylogeny.  The  investigator  at 
this  level  sees  phylogeny  through  a screen  of  food  and  niche  adaptations  which 
often  obscure  true  relationships.  Such  classic  cases  of  convergence  between  Old 
and  XTw  World  groups  as  were  recently  reviewed  by  Friedmann  (1946)  are 
obvious  and  constitute  no  hazard.  But  convergence  between  members  of  closely 
related  groups  occupying  the  same  range  may  be  such  that  the  most  expert 
taxonomists  are  unable  to  decide  the  true  affinities  on  the  basis  of  external 
characters  alone  (Beecher,  1950).  This  is  no  reflection  on  the  taxonomists,  who 
have  generally  been  the  first  to  recognize  the  problem,  referring  such  moot 
groups  as  the  Coerebidae  to  the  comparative  anatomist  for  additional  evidence. 

But  internal  characters  are  not  necessarily  more  reliable  than  external  ones 
for  indicating  phylogeny.  They  are  merely  additional  clues,  often  of  a very 
conservative  sort,  but  sometimes  capable  of  adaptive  changes  as  rapid  as 
those  known  for  any  external  features.  Sclater  (1886:  1)  long  ago  observed 
that  it  was  ‘dn  some  instances  difficult  to  distinguish”  the  Coerebidae  from 
warblers  on  the  one  hand  and  tanagers  on  the  other.  Lucas  (1894:  299-309) 
made  an  anatomical  survey  of  several  of  the  most  important  coerebid  genera; 
though  he  considered  his  findings  confusing  and  inconclusive,  they  nevertheless 
confirmed  an  opinion  many  times  expressed  that  the  group  needed  study  and 
was  j)robably  heterogeneous.  Ridgway  (1902:  377)  obviously  regarded  the 
Coerebidae  as  close  to  the  Parulidae  and  Thraupidae.  He  even  removed  the 


• The  writer  is  j^really  indebted  to  the  United  States  National  Museum,  the  American 
Museum  of  Natural  History,  and  the  Chicago  Natural  History  Museum  for  lending  material. 
For  use  of  sj)ecimens  in  their  care  or  for  information  or  advice,  he  wishes  to  thank  Alexander 
Wetmore,  Herbert  Friedmann,  John  T.  Zimmer,  Ernst  Mayr,  Dean  Amadon,  Charles  O’Brien, 
josselyn  Van  Tyne,  D.  Dwight  Davis,  Emmet  R.  Blake  and  Melvyn  A.  Traylor,  Jr. 
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genera  Conirostnim  and  Ateleodacnis  to  the  Parulidae,  whence  Lucas  (1894: 
309-310)  had  earlier  removed  Certhidea.  Both  Sclater  (1886:  47)  and  Ridgway 
{loc.  cit.)  placed  Glossiptila  (Euneornis)  in  a monotypic  subfamily  under  the 
Coerebidae.  Hellmayr  (1935:  218-331),  however,  placed  all  these  genera,  except 
Certhidea,  in  the  Coerebidae  without  subfamilial  distinction.  Thus  there  has 
been  a difference  of  opinion  as  to  the  status  of  certain  genera,  but  a consensus 
that  the  family  belongs  close  to  the  warblers  and  tanagers. 

Convergence  in  the  Coerebidae 

It  is  axiomatic  that  a family  must  be  erected  on  a basis  of  characters  com- 
mon to  the  included  genera,  and  the  assumption  is  that  these  characters  will 
be  fundamental,  expressing  a common  phylogenetic  origin.  As  pointed  out  by 
Mayr  (1942:  276)  and  Simpson  (1945:  17),  any  higher  category  must  be  mono- 
phyletic.  The  Coerebidae  do  not  appear  to  satisfy  these  requirements. 

Examining  the  characters  of  the  group  we  find  none  that  really  distinguish 
it.  Some  species  are  brilliant  in  plumage,  others  dull.  The  bill  is  extremely 
-variable — long,  short,  straight,  curved,  notched,  even  hooked — and  this  di- 
versity of  form  extends  to  the  tongue  and  to  the  head  as  a whole.  The  only 
feature  common  to  all  members  is  the  adaptive  trait  of  nectar-feeding.  This 
trait  is  naturally  suspect  as  a character  if  the  birds  involved  are  to  be  classified 
according  to  commoji  origin.  Lucas  (1894),  in  attempting  to  determine  the 
origins  of  the  family,  seized  principally  upon  those  features  most  strongly 
modified  by  the  nectar-feeding  adaptation — bony  palate,  tongue,  and  intestine. 
Ridgway  (1902:  375)  erred,  however,  when  he  stated  that  Lucas  considered 
the  Coerebidae  “apparently  more  nearly  related  to  the  Australasian  family 
Meliphagidae  (Honey-eaters)  than  to  the  American  families  Mniotiltidae  and 
Tanagridae.  . . What  Lucas  did  say  (1894:  309)  was  that  “the  Coerebidae 
do  not  form  a homogeneous  group.  ...”  His  principal  reference  to  the  Vleli- 
phagidae  {loc.  cit.)  concerned  the  tongue  of  Certhiola,  which  he  believed  to 
resemble  “that  of  some  of  the  VIeliphagidae.  ...” 

Evidence  of  convergence  is  to  be  obtained  through  a careful  study  of  morph- 
ology, especially  through  study  of  parts  of  the  animal  not  likely  to  be  modified 
by  the  selection  pressure  bringing  about  convergence.  It  is  well  known  that  dif- 
ferent j3arts  of  an  animal  evolve  at  different  rates  (Simpson,  1944).  The  hind 
limb  is  very  similar  in  muscle  pattern  throughout  the  order  Passeriformes  and 
seems  to  have  become  relatively  static  after  attaining  a high  level  of  general 
efficiency.  The  syringeal  musculature,  slightly  less  conservative,  has  served  to 
divide  this  large  order  into  suborders.  But  there  is  evidence  (Beecher,  1951) 
that  the  bill  and  skull  are  still  rapidly  evolving  in  passerines— leading  the 
way  in  evolution.  Having  dissected  to  date  nearly  a thousand  specimens  of 
oscinine  birds  in  all  families  (over  six  hundred  species),  the  writer  finds  that 
the  more  rapidly-evolving  jaw  muscle-patterns  are  clearly  different  for  each 
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family.  When  used  with  the  several  additional  lines  of  evidence  indicated  later 
in  this  paper  they  seem  to  delineate  an  evolutionary  sequence  based  on  adap- 
tation to  various  food  types. 

Evidence  of  Convergence  from  Jaw  Muscle- Patterns 

To  recognize  the  family  differences  in  jaw  muscle-pattern  it  is  necessary  to 
distinguish  between  two  basic  types  of  skeletal  muscle — pinnate  and  parallel 
(J^fuhl,  1636).  In  the  jiarallel  type  all  libers  run  the  full  length  of  the  muscle 
and  exert  pull,  u[)on  contraction,  directly  between  the  points  of  attachment. 
The  vireos  (X’ireonidae)  typify  this  pattern  (Fig.  1)  with  nearly  the  entire 


Fig.  1.  Jaw  muscle -pattern  of  ]dreo  attiloquus  broken  down  into  functional  groups.  In 
gaping,  M . depressor  mandihulae  (1)  depresses  the  lower  mandible,  while  M . protractor  quad- 
rati  (2)  elevates  the  upper  mandible. 

The  combined  action  of  the  jialatine  retractors  3,  4,  and  5 draws  the  upper  mandible  down- 
ward. The  palatine  retractors  are: 

3.  M . pterygoideus  dorsatis  (a)  anterior]  (b)  posterior 

4.  M . pterygoideus  ventraiis  (a)  anterior]  (b)  posterior 

5.  M.  pseudotemporalis  profundus 

The  combined  action  of  the  mandibular  adductors  6 and  7 draws  the  lower  mandible 
uj)ward.  The  mandibular  adductors  are: 

6.  M.  pseudotemporatis  superficiatis 

7.  M.  adductor  mandihutae  (a)  externus  superficiatis]  (b)  externus  mediatis]  (c)  externus  pro- 
fundus] (d)  posterior 

jaw  musculature  parallel.  The  pinnate  type  is  one  in  which  the  tendon  or  raphe 
runs  the  length  of  the  muscle  and  the  short  fibers  originate  from  it  as  the 
barbs  originate  from  the  shaft  of  a feather.  The  warblers  show  this  pattern  in 
M.  pseudotemporalis  superficialis  (6)  and  M.  adductor  mandibulae  externus 
superficiatis  {7a)  as  seen  in  Figure  2 (Oporornis).  (Irant  (1642:  384)  has  pointed 
out  that  such  a muscle  is  more  efficient,  having  “a  much  greater  functional 
cross  section  for  its  bulk.” 

It  has  appeared  to  the  writer,  on  the  basis  of  both  skull  structure  and  parallel 
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Fig.  2.  Comjiarison  of  jaw  muscle -pattern  in  typical  warblers  (Parulidae)  and  tanagers 
(Thraupidae)  with  that  of  their  nectar-adapted  forms. 
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jaw  muscle-pattern,  that  the  \ ireonidae,  like  the  Old  World  Monarch  fly- 
catchers from  which  it  stems,  is  composed  of  j)hylogenetically  primitive  insect- 
eaters  (Beecher,  uni)uhlished).  Distribution  patterns  suggest  that  such  a type 
may  have  existed  even  prior  to  the  origin  of  flowering  plants  in  the  L'pper 
Cretaceous  and  that  all  of  the  nine-j)rimaried  American  families  stem  from 
ancestral  vireos.  The  lighter,  more  agile  Parulidae  appear  to  have  arisen  with 
pinnate  adductors  of  less  mass  and  greater  efficiency — a more  adaptable  group 
of  insect-eaters.  The  heavier  Thraupidae — a group  adapted  to  feed  on  the 
abundant  fruit  of  flowering  plants — appear  to  have  arisen  with  somewhat  less 
})innate  adductors.  The  Parulidae  and  Thraupidae  are,  in  fact,  to  be  regarded 
as  real  adaptive  branches  on  the  phylogenetic  tree,  each  having  arisen  in  re- 
sponse to  intense  selection  pressure  on  the  primitive  insect-eaters.  The  impor- 
tance of  the  huge  food  supply  furnished  by  the  origin  of  flowering  plants  in 
producing  this  pressure  cannot  be  over-emphasized.  Logically  it  should  come 
to  bear  similarly  on  warblers  and  tanagers,  independently  producing  nectar- 
adapted  and  seed-adapted  groups  with  ever-increasing  tendency  toward  pinnate 
adductors. 


Fig.  3.  .Vn  apjiarent  shift  of  muscle  libers  from  M7h  to  M6  (from  left  to  right)  with  in- 
creased adducting  jiower  in  the  cardueline  line  of  tanagers. 


To  argue  the  question  whether  the  increase  in  pinnate  musculature  is  phylo- 
genetic or  adaptive  is  academic.  It  is  both,  but  there  is  every  indication  that 
such  advances  in  jaw  muscle-pattern  are  conservative  enough  to  have  phylo- 
genetic value  for  ta.xonomic  diagnosis  at  the  family  level  of  category.  The  black- 
bird family  (Icteridae)  which  appear  to  have  arisen  from  the  emberizine 
finches  via  the  finch-like  C'owbird,  Molothriis  (Beecher,  ITSl),  retains  pinnate 
adductors  desjiite  all  the  food  adaptations  and  accompanying  bill  changes  for 
which  its  genera  are  noted.  The  muscle-patterns  of  tanagers  and  warblers  differ 
from  each  other  and  offer  a sound  basis  for  taxonomic  separation;  but,  before 
])resenling  evidence  of  convergence  in  the  C'oerebidae,  it  is  necessary  to  em- 
])hasize  some  unusual  features  of  the  ddiraupidae. 

'fhis  family,  as  outlined  below,  is  very  large  and  diverse.  Two  main  lines  _ 
are  distinguishable,  leading  almost  without  disjunction  to  the  finch  subfamilies'^ 


William 
J.  Beecher 


CONVERGENCE  IN  THE  COEREBIDAE 


279 


Carduelinae  and  Richmondeninae.  On  the  basis  of  jaw  muscle-pattern  these 
lines  stem  from  a relatively  primitive  tanager  group  comprising  Calospiza, 
Thraupis  and  Ramphocelus,  of  which  the  large  genus  Calospiza  is  considered 
by  the  writer  to  be  the  simplest,  anatomically,  and  Ramphocelus  the  most 
advanced.  The  latter  continues  the  series  into  the  Richmondeninae  in  the  se- 
quence Ramphocelus — Ileniispingus — Spindalis — Saltator — Pitylus — Pheucticus 
— Richmondena.  This  is  not  necessarily  a direct  evolutionary  sequence,  although 
it  moves  in  the  direction  of  increasing  finch  character,  especially  in  the  bill 
and  in  the  heightened  pinnate  character  of  M.  adductor  mandihidae  externus 
superficialis  (M7a),  the  latter  beginning  in  Ilemispingiis  and  increasing  in  the 
series.  There  is  also  good  plumage  agreement,  especially  in  females,  and  the 
horny  palate  shows  an  increased  tendency  to  develop  a subsidiary  lateral  ridge, 
additional  to  the  one  so  prominent  in  all  tanagers  (see  Calospiza,  Eig.  4). 


TariQc^ers  ^ \a\:eYa\ 


CALOSPIZA 


AoJceYoV  Yv^^es 


LATE-RAL 

RIDGE: 


COE-RE-BA 


OPORORNIS 


Fig.  4.  Comparison  of  relief  pattern  seen  in  the  horny  palate  of  typical  warblers  (Parulidae) 
and  tanagers  (Thraupidae)  with  that  of  their  nectar-adapted  forms. 


Ramphocelus  might,  because  of  its  apparent  close  relationship  with  Tachy- 
phonus,  be  considered  a point  of  origin  for  the  Carduelinae  also — a group  quite 
different  in  its  muscular  emphasis.  Tachyphonus  lies  at  the  base  of  this  line. 
The  muscle-pattern  of  the  weak-billed  T.  surinamus  is  like  that  of  Ramphocelus, 
hence  also  of  Calospiza  (Fig.  2);  but  in  the  heavier-billed  T.  rufus  the  orbital 
slip  of  M . adductor  7nandibulae  {M7b)  is  pinnate  (Fig.  vS).  This  appears  to  be 
correlated  with  increased  adducting  power,  but  with  still  further  increase  in 
the  series  T achyphonus — Piranga — Habia — T anagra — Chlorophonia — Stephano- 
phoriis — Carpodacus  (Fig.  vS)  there  appears  to  be  a shift  in  emphasis  from  M7b 
to  M6.  The  series  terminates  in  the  tremendous  forward  advance  of  the  latter 
in  Carpodacus,  which  is  typical  for  the  Carduelinae  as  a whole.  That  this  shift 
involves  a transfer  of  fibers  to  M6  is  suggested  in  the  sketch  of  these  two  mus- 
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cles  for  Tanagra  cJilorolica  (Eig.  3),  where  transfer  seems  to  be  taking  place. 
The  horny  jialate  in  this  series  agrees  closely  with  that  of  Calospiza  (Fig.  4), 
and  plumage  generally  suj)i>orts  the  thesis  of  close  relationship. 

4'his  digression  on  the  comple.xities  of  the  Thraupidae  is  necessary.  In  no 
other  of  the  sixty-odd  oscinine  families  do  such  variations  in  the  muscle-pat- 
tern occur.  It  points  up  the  peculiar  fact  that  the  richmondenine  finches  arise 
so  uninterruptedly  out  of  the  tanagers  that  ornithologists  have  had  to  draw 
the  dividing  line  between  the  two  groups  arbitrarily.  Now  we  find  the  cardueline 
(‘T)ld  World”)  finches  arising  also  without  disjunction  from  another  line  of 
tanagers.  Clilorophonia  cyanea,  with  a muscle-pattern  like  that  of  Carpodaciis, 
has  a flattened  tanager  bill.  The  horny  palate  of  Stephanophurus  diadematus,  a 
form  internally  almost  identical  with  Carpodaciis,  has  crenulated  lateral 
ridges  like  those  of  the  plant  cutter  Fhytotoma — a further  adaptation  for  bud- 
eating, so  common  in  the  Carduelinae. 

Apparently  it  will  be  necessary  to  declare  these  two  groups  of  tanager-finches 
subfamilies  of  the  Thraupidae,  maintaining  another  subfamily  for  the  more 
typical  tanagers.  It  would  hardly  do  to  extend  the  Richmondeninae  and 
Carduelinae  to  include  the  two  generic  series  cited  above  as  stemming  from 
RampJwcelus.  Such  a grouping  would  be  as  arbitrary  as  the  one  currently  fol-  j 
lowed  and  the  writer  contemplates  no  change  other  than  the  including  of  the  j 
finch  groups  in  the  Thraupidae.  But  it  is  necessary  to  recognize  that  the  ana- 
tomical modifications  terminating  in  these  finch  groups  have  their  roots  deep  | 
in  the  typical  tanagers,  the  Thraupinae.  For  this  reason  the  basic  muscle-  J 
pattern  for  tanagers  is  regarded  by  the  writer  as  that  found  only  in  Calospiza,  i 
Thraiipis  and  Ramplwcelus,  though  genera  not  yet  dissected  by  him  may  be  j 
included  later.  It  is  this  pattern  that  the  writer  uses  in  his  present  re-e.xamina-  » 
tion  of  the  Coerebidae.  J 

survey  of  the  \’ireonidae,  here  considered  as  ancestral  to  both  the  Parulidae  \ 
and  Thraupidae,  reveals  a muscle-pattern  that  is  notably  non-pinnate.  In 
\’ireo  altiloquus  and  V.  oUvaceus  a suggestion  of  pinnate  character  appears  in  f 
M.  adductor  mandibulae  externus  medialis  {M7b  in  Fig.  1),  and  this  muscle,  i' 
along  with  M7a,  c,  and  M6,  becomes  fully  pinnate  in  the  shrike-like  Cyclarhis 
and  Smaragdolanius.  But  Vireo  griseus  and  V.  fldvifro}is  lack  this  suggestion,  -.i 
as  do  Ilylophilus  olivaceiis,  II.  J.ypoxanthus  and  II.  decurtatus.  This  muscle  is  short 
and  non-pinnate  in  the  basic  muscle-pattern  for  tanagers  such  as  Calospiza  but  j . 
is  always  long  and  pinnate  in  such  warblers  as  Oporornis  (Fig.  2),  Setopliaga,  ! 
Basileulerus,  Myioboriis,  Gr  anal  dins,  Dendroica,  Profonolaria,  GeotJdypis,  | 
Panda,  Seiiinis,  Mniotilla  and  Icteria.  Thus  we  see  a segregation  on  the  basis 
of  M7b  that  is  diagnostic  of  warblers  and  tanagers. 

W’arblers  differ  from  the  basic  tanagers  in  having  a far  more  pinnate  muscle- 
pattern,  this  in  s])ite  of  the  fact  that  they  have  much  more  slender  bills  and 
much  lighter  muscle  mass.  4'he  pattern  seen  in  Oporornis  is  typical.  Pinnate  < 
muscles  are  M . depressor  mandibulae  {Ml),  M.  pseudolemporalis  superpcialis  : 
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{M6),  and  three  slips  of  M.  adductor  maiidibulae,  viz.,  externus  superficialis 
(M7a),  externus  medialis  {M7b),  and  externus  profundus  (M7c).  In  the  basic 
tanagers  only  M6  and  M7c  are  pinnate.  M.  depressor  mandibuiae  (Ml)  is  always 
more  highly  developed  in  warblers  than  in  tanagers  (Fig.  2). 

It  was  at  first  puzzling  to  find  both  tanager  and  warbler  muscle-patterns 
appearing  in  different  members  of  the  family  Coerebidae.  The  jaw  muscle- 
pattern  of  Coereba  Jiaveola  (Fig.  2)  corresponds  perfectly,  in  fact,  with  that  of 
Oporornis  formosus,  a typical  warbler,  while  that  of  Cyanerpes  cyaneiis  corre- 
sponds perfectly  with  that  of  Calospiza  arthus,  a typical  tanager.  It  is  true 
that  Coereba  and  Cyanerpes,  in  adaptation  to  nectar-feeding,  have  an  enlarged 
palatine  salivary  gland  which  causes  the  insertion  of  M . pterygoideus  ventralis 
posterior  {M4b)  to  split  into  two  slips.  Even  here,  however,  the  manner  of  the 
muscle’s  division  is  different:  in  Coereba  it  is  split  laterally  and  posteriorly — 
in  Cyanerpes,  laterally  and  medially.  That  this  is  not  simply  coincidental  is 
borne  out  by  the  fact  that,  wherever  this  muscle  is  split  by  an  enlarged  palatine 
gland  in  coerebid  genera,  the  disposal  of  the  divided  slips  is  either  as  in  Coereba 
or  as  in  Cyanerpes.  Intermediate  arrangements  do  not  occur. 

On  the  basis  of  muscle-pattern,  then,  it  would  appear  that  Coereba  is  nothing 
but  a nectar-adapted  warbler,  and  Cyanerpes  a nectar-adapted  tanager.  The 
differences  in  muscle-pattern  and  -arrangement  may  be  interpreted  as  the 
slightly  different  ways  of  achieving  the  same  adaptation  by  two  slightly 
different,  converging  stocks.  Confidence  in  this  interpretation  is  encouraged 
by  the  fact  that  a complete  and  sharp  dichotomy  of  the  Coerebidae  is  possible 
on  the  basis  of  the  above  differences.  Those  members  which  appear  to  be 
warblers  are  Coereba,  Conirostrum  and  Ateleodacnis.  Those  which  appear  to 
be  tanagers  are  Cyanerpes,  Chlorophanes,  Iridophanes,  Diglossa,  Hemidacnis, 
Dacnis  and  Euneornis. 

Evidence  of  Convergence  from  Plumage  Pattern 

The  writer  has  not  examined  Xenodacnis  or  Oreomanes,  but  he  presumes  them 
to  be  nectar-adapted  tanagers.  Such  a presumption  is  plausible  because  the 
suggested  dichotomy  of  coerebid  genera  is  supported  by  plumage  differences. 
Coereba,  Conirostrum  and  Ateleodacnis  have  a warbler  type  of  plumage,  the 
other  genera  a tanager  type  of  plumage,  most  of  them  with  the  same  iridescent 
blues  and  greens  observable  in  Calospiza,  a few  tending  toward  the  plumbeous 
blues  of  Thraupis.  The  bizarre  bill  of  Diglossa  and  unique  tongue  of  Euneornis 
might  cast  doubt  on  this  simple  picture  but  the  division  is  supported  by  muscle- 
pattern  and  the  relief  pattern  of  the  horny  palate.  Moreover,  there  is  no  reason 
to  think  either  that  a single  warbler  genus  and  a single  tanager  genus  gave 
rise  to  nectar-adapted  warblers  and  tanagers,  or  that  the  nectar-adapted  forms 
are  all  equally  adapted  to  the  same  flowers.  As  will  be  shown  beyond,  the 
adaptation  has  apparently  occurred  in  far-removed  cases  {Ilylopliilus  poici- 
lotis  is  a nectar-adapted  vireo  that  escaped  inclusion  in  the  Coerebidae)  and 
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it  is  ])arlially  achieved  in  warblers  and  lanagers  never  included  in  the 
C'oerebidae. 

Regardin<t  the  reliability  of  plumage  as  an  indicator  of  relationship,  studies 
of  the  American  orioles  (Beecher,  1950)  show  that  species  are  not  generally 
under  strong  selection  pressure  to  change  plumage  pattern  once  this  pattern 
has  reached  a state  of  adaptive  adjustment  to  the  environment.  If  the  environ- 
ment changes  greatly,  plumage  tends  to  evolve  rapidly  in  re-adjustment. 
Ap])lying  this  to  the  present  group,  there  ajipears  to  be  no  reason  why  tanagers 
taking  up  nectar-feeding  should  change  the  plumage  facies  drastically.  Since 
they  have  not,  despite  structural  changes  in  the  head  region  accompanying 
diet  s])ecialization,  changed  their  environmental  niche,  there  is  no  reason  for 
e.xjiecting  this  plumage  to  change  much.  The  same  applies  to  nectar-special- 
ized warblers:  they  may  logically  be  expected  to  retain  warbler  plumage 
patterns.  Only  when  change  in  feeding  habit  requires  change  in  habitat,  as  in 
the  derivation  of  buntings  (Emberizinae)  from  the  Parulidae,  may  rapid  and 
drastic  plumage  changes  be  expected. 

Evidence  of  Convergence  from  the  Horny  Palate 

Sushkin  (1927:  vS)  was  impressed  with  the  value  of  the  relief  pattern  of  the 
horny  palate  in  diagnosing  large  groups.  This  character,  not  to  be  confused 
with  the  bony  palate  as  seen  in  cleaned  skulls,  is  apparent  in  the  roof  of  the 
upper  mandible  of  bird  skins  prepared  with  the  bill  open  or  in  alcoholic  speci- 
mens. As  shown  in  Figure  4,  there  are  three  distinct  ridges  on  the  horny  palate 
of  both  warblers  and  tanagers,  and  the  differential  emphasis  on  these  in  the 
two  groups  permits  separation  of  their  convergent  representatives  in  the  Coe- 
rebidae.  In  tanagers  and  their  nectar-adapted  forms  the  lateral  ridges  are 
strongly  emphasized  and  continuous  to  the  back  of  the  tomium,  whereas  in 
warblers  and  their  nectar-adapted  forms  they  are  little  emphasized  and  die 
out  posteriorly.  The  palate,  posterior  to  the  central  ridge,  is  flat  and  virtually 
without  relief  in  tanagers,  vaulted  and  sculptured  in  warblers.  These  features,  j 
especially  the  condition  of  the  lateral  ridges,  are  diagnostic  of  warblers  and  I 

tanagers  and  support  the  same  dichotomy  of  coerebid  genera  as  has  been  j 

indicated  above  by  muscle-pattern  and  plumage.  j 

i 

Evidence  of  Convergence  from  the  Tongue  [ 

If  more  than  one  warbler  genus  and  more  than  one  tanager  genus  evolve  j 
nectar-adapted  forms,  and  if  these  in  turn  are  specialized  for  particular  flower 
tyj)es  rather  than  for  all  flowers,  convergent  overlap  of  bills  and  tongues  is  to 
be  anticij)ated.  It  is  clear  that  diagnostic  distinctions  in  external  bill  structure 
do  not  occur  among  the  warblers  and  tanagers  feeding  on  nectar,  even  though 
the  horny  palate  and  muscle-pattern  have  in  each  case  passed  through  this 
adaptation  without  loss  of  their  basic  characters.  In  the  tongue,  which  varies 
considerably  even  among  closely  related  species  of  warblers,  we  should  expect 
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least  of  all  to  find  conservatism,  particularly  if  there  are  special  adaptations 
for  special  kinds  of  dowsers.  Here,  in  fact,  we  find  the  least  satisfactory  means 
for  distinguishing  between  nectar-adapted  warblers  and  nectar-adapted  tan- 
agers  because  basic  distinctions  are  apparently  obliterated  by  convergent 
“overlap”  of  these  too-plastic  characters. 

In  general  the  Hawaiian  Drepanididae,^  which  are  almost  certainly  of  tan- 
ager  origin  (Beecher,  unpublished),  have  progressed  farther  in  tongue  modifi- 
cation than  any  coerebid  genus.  As  Lucas  (1894:  306)  has  observed,  the  tongues 
of  Hhnatione,  Hemignathus  and  Vestiaria  are  perfectly  tubular,  the  fimbriated 
edges  actually  overlapping.  If  the  bifid  tongues  of  Cyanerpes  and  Dacnis  con- 
tinued to  curl,  instead  of  simply  forming  a highly  fimbriated  half-curl,  the 
result  would  be  the  twin  tubes  of  the  Diglossa  tongue,  and  this  tends  to  draw 
all  nectar-adapted  tanagers  together.  But  there  is  apparently  no  sound  basis 
for  completely  separating  the  nectar-adapted  warblers  with  their  bifid  tongues 
from  this  broad  and  variable  pattern.  It  is,  however,  noteworthy  that  the 
whipped  out  tongue  of  Coereba  is  remarkably  similar  to  that  of  the  oriole 

HAWAIIAN  IlWI-'VcsVWva  cocdw^a'^DREPANIDlDAH 


Fig.  5.  Jaw  muscle-pattern  of  Vestiaria  coccinea  of  the  Drepanididae,  showing  similarity 
to  Calospiza  and  Cyanerpes  despite  development  of  Ml  and  M2  for  gaping. 

Bauanivorns  cucullatiis  (Beecher,  1950).  Both  are  believed  to  arise  from  the 
warbler  phyletic  line,  the  emberizine  finches  being  ancestral  to  the  blackbirds 
(Icteridae),  so  this  is  apparently  a case  of  common  stock  accomplishing  the 
same  adaptation  twice  in  about  the  same  way.  The  tongue  of  Euneornis  is 
unique  and,  without  histological  sections,  it  is  not  even  quite  clear  how  it 
functions.  But  the  bird  is  a tanager  on  the  basis  of  jaw  muscles  and  horny 
palate,  and  probably  closely  related  to  Loxigilla,  which  it  resembles  in  these 
features  and  even  in  plumage  pattern.  Both  genera  occur  in  Jamaica,  to  which 
Euneornis  is  restricted,  and  it  is  possible  that  the  finch  Loxigilla  arose  from 
this  tanager.  Plumage  change  might  not  be  expected  since  Gosse  (1847)  states 
\ that  both  inhabit  the  same  niche  (forest)  there. 

j 

I 2 Sjielled  also  Drejianiidae  and  Drejianidae.  See  review  of  Amadou’s  “The  Hawaiian 

Honeycreejiers  (Aves,  Drepaniidae)”  in  this  issue  of  the  Bulletin,  and  also  the  comments  of 
Ernst  Mayr  (1943.  Condor,  45:  46)  on  the  matter. — Editors. 


2S4 


THE  WILSON  BULLETIN 


Dec.  1951 
Vol.  63,  Xo.  4 


Evidence  of  Convergence  from  the  Bill  Xolch 

'riie  bill  notch  is  so  widespread  in  passerines  that  one  is  forced  to  conclude 
that  this  is  a general  adaptation  for  grasj)ing  slipi)ery  {)rey  and,  therefore,  not 
likely  to  jiersist  in  flower  probers.  In  vireos  the  bill  is  strongly  notched,  its 
shrike-like  cast  reaching  full  exjiression  in  the  tribe  Cyclarhini.  In  tanagers, 
which  may  well  have  arisen  from  ancestral  vireos,  the  bill  is  also  strongly 
notched,  becoming  shrike-like  in  Lanio.  But  in  the  warblers,  also  apparently 
evolved  from  vireos,  it  is  weakly  notched  or  un-notched.  In  Coereba,  Coni- 
roslrum  and  Ateleodacnis,  here  regarded  as  nectar-adapted  warblers,  the  bill 
is  warbler-like  and  in  the  nectar-adapted  tanagers — Dacnis,  Chlorophanes, 
Cyatierpes,  Ilemidacnis  and  Eiineornis — the  bill  is  tanager-like,  generally.  But 
in  some  of  the  latter  it  is  doubtfully  notched  and  there  is  so  much  individual 
variation  that  one  cannot  safely  say  a particular  genus  is  notched  or  not. 

Again  we  And  adaptive  overlap  of  too-plastic  characters,  susceptible  to 
obliteration  by  the  suspected  convergence,  and  it  is  plain  that  the  bill-notch 
cannot  be  used  to  segregate  warblers  and  tanagers  in  the  Coerebidae.  In  sup- 
port of  the  view  that  the  notch  easily  disappears  in  nectar-adapted  tanagers 
we  have  the  evidence  that  it  has  done  so  in  some  species  of  the  nectar-adapted 
vireo,  Ilylophilus. 


Discussion 

Is  submergence  of  the  family  Coerebidae  and  the  assignment  of  its  genera 
among  the  warblers  and  tanagers  justified?  Here  it  should  be  appreciated  that 
— if  both  warblers  and  tanagers  arose  from  vireos — the  two  families  would  no 
sooner  have  established  distinctions  through  evolutionary  divergence  than 
they  would,  through  adaptive  convergence,  have  begun  to  lose  them.  The 
dilTerences  to  be  looked  for  will  not,  therefore,  be  very  dramatic  and  convergent 
obliteration  may  be  expected  especially  in  the  very  plastic  bill  and  tongue 
which  fall  strongly  under  selection  pressure  in  nectar-feeding. 

The  considerable  within-the-genus  differences  of  tongues  in  both  the  Paru- 
lidae  and  Thrau])idae  (Gardner,  1925)  and  of  tongues  and  bills  in  the  Icteridae 
(Beecher,  1950;  1951)  suggest  the  unreliability  of  these  characters.  On  the 
other  hand,  the  constancy  of  the  jaw  muscle-pattern  in  the  Icteridae,  despite 
great  modification  of  bill  and  tongue  among  the  genera,  and  the  conservatism 
of  the  pattern  of  the  horny  palate,  inspire  confidence.  The  latter  characters 
have  not  only  })ermitted  the  linking  of  tanagers  to  richmondenine  and  car- 
dueline  finches  but  also  of  warblers  to  emberizine  finches  and  the  latter  to  the 
Icteridae.  ddiis  is  not  the  place  to  detail  these  relationships,  but  characters 
caj)able  of  retaining  their  essential  features  through  such  adaptive  trans- 
formations of  skull  and  bill  can  be  used  with  assurance  in  the  present  problem. 

It  is  these  highly  dependable  characters  of  jaw  muscle-pattern  and  horny 
palate  relief  that  accomplish  the  division  of  the  genera  of  the  Coerebidae  among 


William 
J.  Beecher 


COXVERGE^XE  L\  THE  COEREBIDAE 


285 


the  warblers  and  tanagers — and  this  in  good  agreement  with  plumage  pattern. 
The  variable  bill  and  tongue  characters  overlap  adaptively.  It  is  therefore 
concluded  that,  in  view  of  the  relatively  meager  diagnostic  differences  expected 
in  convergent  genera  arising  from  groups  as  closely  related  as  warblers  and 
tanagers,  the  evidence  is  sufficient  to  justify  submerging  the  family  Coere- 
bidae. 

This  seems  entirely  reasonable.  Xectar-feeding  has  been  acquired  inde- 
pendently in  many  American  passerine  groups:  vireos,  warblers,  tanagers, 
blackbirds  and  even  finches^ — not  to  mention  derived  groups  like  the  geospizids 
of  the  Galapagos  and  the  drepanidids  of  the  Hawaiian  Islands.  \^arious  de- 
grees of  adaptive  modification  for  the  trait  are  seen,  not  only  in  the  bills  and 
tongues  but  also  in  relative  development  of  jaw  muscles.  In  fact  two  distinct 
mechanical  adaptations  may  be  distinguished  in  the  nectar-feeders  of  the 
Thraupidae  and  Parulidae  and  this  may  be  regarded  as  an  additional  diagnostic 
difference. 

The  nectar-adapted  warblers  are  ‘‘gapers”  (Beecher,  1950;  1951).  As  noted 
for  Coereba  in  Figure  2,  M.  depressor  mandibulae  (Ml)  is  highly  developed  in 
both  Conirostrum  and  Ateleodacnis.  The  bill  is  apparently  plunged  into  a flower 
closed,  then  opened  forcefully  to  spread  the  flower  parts  and  permit  the  tongue 
to  reach  the  nectar — or  possibly  a hole  is  pecked  in  the  side  of  a flower  and 
enlarged  in  this  manner.  Functionally  it  is  the  same  adaptation  noted  in  the 
Icteridae  and  in  the  Old  World  Sturnidae,  with  a lever-like  posterior  extension 
of  the  mandible.  In  Figure  2 Coereba  is  compared  with  Oporornis,  which  shows 
the  same  adaptation,  though  not  all  warblers  are  gapers  in  this  degree. 

The  X’eotropical  nectar-adapted  tanagers  are  non-gapers.  In  none  of  them 
is  Ml  more  highly  developed  than  in  Cyanerpes  (Fig.  2),  and  it  is  apparent  that 
these  species  simply  insert  the  bill  into  flowers  and  sip  nectar.  Diglossa  has 
been  observed  by  Moller  (1931:  292)  to  tear  a hole  in  the  side  of  a tubular 
corolla  with  its  short,  hooked  bill  to  get  at  the  nectar  it  could  not  otherwise 
reach. 

However,  the  tanager  stock  apparently  can  produce  gapers.  In  the  nectar- 
adapted  drepanidids,  Vestiaria  coccinea  (Fig.  5),  Himaiione  virens,  and  Hemig- 
nathus  hicidus,  the  origins  of  protractors  Ml  and  M2  are  greatly  expanded  for 
gaping  in  tubular  corollas,  and  the  adductors  M6  and  M7  are  greatly  reduced. 
Otherwise  these  birds  are  very  similar  to  Calospiza  or  Cyanerpes.  That  the 
drepanidids  have  a tanager  origin  is  supported  also  by  the  identity  of  muscle- 
patterns  in  the  Hawaiian  finch,  Psittirostra  cantans,  and  the  cardueline  finch, 
Carpodacus  mexicanus.  This  may  be  interpreted  as  two  independent  origins 
of  nearly  identical  finches  from  a common  tanager  ancestor. 

As  for  Spodiornis  rusticus,  Wetmore  and  Phelps  (1949:  378)  observed  that 
“the  form  of  the  tail  and  of  the  tongue  suggest  affinities  with  the  Coerebidae, 

. . . the  family  in  which  P.  L.  Sclater  originally  described  Spodiornis.^'*  The 
palate  of  Spodiornis  suggests  relationships  with  primitive  emberizine  finches 
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like  Phrygilns,  however,  and  this  may  be  one  of  those  rare  compromises — an 
intermediate  between  nectar-adapted  warbler  and  emberizine  finch.  The  highly 
angulated  commissure  of  nectar-feeders,  correlated  with  forward  vision,  is 
thought  to  pre-adapt  them  for  seed-cracking  before  the  bill  becomes  too  long. 

This  paper  has  concerned  itself  with  the  submergence  of  the  family  Coere- 
bidae  as  an  unnatural  category  and  the  re-assignment  of  its  genera  among  the 
warblers  and  tanagers.  Some  ornithologists  will  wish  to  retain  this  family 
name  for  some  jiart  of  the  group.  There  appears  to  be  no  valid  reason  for  so 
doing,  though  the  nectar-adapted  warblers  might  be  known  as  the  tribe  Coere- 
bini  and  the  nectar-adapted  tanagers  as  the  tribe  Dacnini. 

Hut  nectar-feeding  in  the  American  nine-primaried  assemblage  should  not 
be  over-emphasized.  Numerous  references  to  the  sucking  of  fruit  and  flower 
juices  by  warblers  and  tanagers  never  included  in  the  Coerebidae  could  be 
cited.  In  the  present  state  of  our  knowledge  it  would  be  difficult  to  know  which 
ones  to  include  in  these  tribes — unless  we  settle  upon  the  genera  dealt  with 
above  for  the  time  being.  Nectar-feeding  is  a general  trait  of  the  Thraupidae, 
Parulidae,  \dreonidae,  Icteridae,  and  even  the  polyphletic  ‘Tringillidae.”  No 
useful  purpose  is  served  by  giving  it  too  much  recognition  in  the  classification 
of  these  higher  categories. 


An  attempt  is  made  on  the  basis  of  anatomical  material,  to  show  that  the 
neotropical  Honey  Creepers  (Coerebidae)  are  an  artificial  group  composed  of 
nectar-adapted  warblers  and  nectar-adapted  tanagers  that  have  become  con- 
vergently  similar  due  to  similar  diet.  Considerable  care  is  taken  to  select  for 
comparison  anatomical  characters  likely  to  have  been  modified  but  little  by 
such  convergence.  This  precaution  is  necessitated  by  the  close  relationship  of 
the  warbler  and  tanager  families  due  to  their  apparent  common  origin  from 
ancestral  vireos.  Pividence  from  jaw  muscle-pattern  and  horny  palate  relief  is 
given  s])ecial  weight  because  of  the  constancy  of  these  features  in  other  passerine 
families  studied  anatomically.  Tanagers  and  warblers  have  distinctly  different 
patterns  for  both  characters  and  it  has  been  found  that  a clean  separation  of 
the  C'oerebidae  into  nectar-adapted  warblers  and  nectar-adapted  tanagers  is 
possible,  d'his  dichotomy  is  in  good  agreement  with  plumage  differences,  the 
latter  group  having  tanager  plumage,  the  former,  warbler  plumage.  A func- 
tional difference  in  the  manner  of  feeding  on  nectar  is  also  in  agreement  with 
this  division.  Such  characters  as  bill  shape  and  tongue  specialization  overlap 
convergently  and  are  unreliable. 

On  the  basis  of  this  analysis  it  is  concluded  that  the  family  Coerebidae 
should  be  submerged  as  an  unnatural  group,  and  its  genera  distributed  among 
the  warblers  and  tanagers.  dlie  genera  Coereba,  Coiiiroslrwn  and  Aleleodaaiis 
could  be  regarded  as  a nectar-specialized  tribe  of  the  Parulidae — the  Coerebini.^ 
d'he  genera  Diglossa,  Cyancrpes,  CliloropJnuies,  Iridophaties,  Ileniidaaiis,  Dac- 
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nis  and  Euneornis,  and  probably  also  Xenodacnis  and  Oreomanes,  could  be 
regarded  as  a nectar-specialized  tribe  of  the  Thraupidae — the  Dacnini. 
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NOTES  OX  BIRDS  OF  THE  VERACRUZ  COASTAL  PLAIN 


BY  DWAIN  W.  WARNER  AND  ROBERT  M.  MENGEL 

From  July  is  to  21,  1942,  we  collected  and  studied  birds  in  the  Mexican 
State  of  Veracruz,  mostly  in  the  vicinity  of  Boca  del  Rio,  a small  fishing 
village  at  the  mouth  of  the  Rio  Jamapa,  about  20  kilometers  south  of  the  city 
of  \Tracruz.  We  made  a few  observations  at  other  localities,  mainly  along  the 
Mexico-Wracruz  highway. 

We  were  accompanied  by  Mrs.  W arner  and  by  John  Gerber,  of  Mexico  City. 
Simultaneously  with  our  arrival,  a party  of  four  from  the  Agricultural  and 
Mechanical  College  of  Texas,  students  of  Dr.  William  B.  Davis,  established  a 
camp  a short  distance  up  the  Rio  Jamapa.  This  group  (David  Donaldson,  R.  E. 
Stone,  J.  W.  McKamy,  and  M.  Whisenhunt)  remained  in  the  area  from  July 
15  to  28.  Dr.  Davis  has  generously  made  available  to  us  the  notes  and  speci- 
mens secured  near  Boca  del  Rio  by  these  students. 

The  country  about  Boca  del  Rio  lies  in  the  flat  coastal  plain  of  tropical  \Tra- 
cruz,  the  ''tierra  caliente.”  Though  marshy,  it  is  arid  compared  with  the  eastern 
slopes  of  the  mountains  40  or  50  miles  inland.  Vegetation  is  very  dense  and  i 
mostly  low  and  scrubby,  but  along  the  river  grow  strangling  figs,  tall  palms,  j 
and  other  tropical  trees.  i 

Comparatively  little  ornithological  work  has  been  done  along  the  coast  of  \ 
Wracruz.  Most  collectors  have  concentrated  on  mountainous  areas  farther  in-  I 
land,  a fact  apparent  from  even  a cursory  inspection  of  the  exhaustive  bibliog-  j 
raphy  in  ‘‘Ornithology  of  the  Mexican  State  of  Veracruz,”  the  unpublished  j 
doctoral  thesis  (Cornell  University)  completed  by  Frederick  W.  Loetscher,  Jr.  ' 
in  1941.  This  work,  to  which  we  refer  as  “Loetscher  (MS),”  presumably  covered 
all  birds  known  to  occur  in  Veracruz,  the  status  of  each  being  set  forth  as  com- 
I)letely  as  information  available  at  the  time  of  writing  permitted. 

The  following  92  species  were  recorded  between  July  15  and  28.  The  order 
and  nomenclature  through  the  Formicariidae  follow  Peters.  For  the  rest  of  the  . 
paper,  e.xcept  where  departures  are  mentioned,  we  have  followed  Cory,  Hell-  , 
mayr,  and  Conover  in  scientific  nomenclature  and  order  of  genera  and  species 
within  families;  the  order  of  families  is  that  of  Wetmore.  We  have  taken  the 
common  names  from  various  sources  in  attempting  to  employ  the  most  ap-  j 
propriate  ones  available.  A few  suggested  by  George  M.  Sutton,  who  is  much  ; 
interested  in  this  problem,  are  here  used  for  the  second  time.  These  are  marked  ' 
by  an  asterisk.  We  have  omitted  subspeciflc  common  names  altogether.  ! 

We  are  indebted  to  W.  B.  Davis  for  his  afore-mentioned  generosity,  to  Alex-  | 
ander  Wetmore  for  comparing  certain  specimens,  to  George  M.  Sutton  for 
many  helpful  suggestions,  and  especially  to  ().  L.  Gerber  of  Mexico  City,  "ho^ 
made  our  visit  to  \'eracruz  possible.  William  C.  Dilger  made  the  photograph  of 
the  (diachalacas.  Finally,  our  thanks  are  due  to  J.  \’an  Tyne  for  a critical  read- 
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ing  of  the  manuscript.  The  specimens  taken  by  Warner  and  Mengel  are  in  the 
Sutton  collection;  the  rest  are  at  the  Agricultural  and  Mechanical  College  of 
Texas. 

List  of  Species 

Pelecanus  occidentalis.  Brown  Pelican.  We  observed  one  July  16,  and  one  July  17,  near 
Boca  del  Rio. 

Plialacrocorax  olivaceus  mexicanus.  Olivaceous  Cormorant.  Common  along  the  Rio  Jamapa, 
July  16-25;  3 to  30  birds  seen  flying  toward  the  ocean  late  each  evening.  A female  shot  by 
Donaldson,  July  23,  was  not  in  breeding  condition. 

Fregata  magnificens.  Man-o’-war  Bird.  One  to  three  seen  daily,  July  16-21,  at  Boca  del 
Rio. 

Ardea  herodias.  Great  Blue  Heron.  Mengel  saw  one  July  16.  The  Texas  party  observed  one 
on  the  Rio  Jamapa.  Loetscher  (MS;  187)  lists  no  records  between  April  and  October. 

Butorides  virescens.  Green  Heron.  Three  or  four  noted  daily  along  the  Rio  Jamapa  near  the 
coast,  July  16-21. 

Florida  caendea.  Little  Blue  Heron.  We  saw  a few  white  immature  birds  in  the  wet  lands 
near  Boca  del  Rio. 

Casmerodius  alhus.  Egret.  We  noted  10  to  20  daily  along  the  Rio  Jamapa. 

Guara  alba.  White  Ibis.  An  immature  female  shot  from  a flock  of  20  near  the  Rio  Jamapa, 
July  23  (Whisenhunt),  has  a few  white  feathers  on  the  back  and  wings. 

Dendrocygna  autumnalis.  Black-bellied  Tree  Duck.  Mengel  saw  two  just  south  of  Boca  del 
Rio  on  July  20. 

Coragyps  atratiis.  Black  Vulture.  Abundant  about  all  towns  in  the  low  country,  especially 
on  the  beach  where  fish  nets  were  dumped.  Noted  twice  in  western  Veracruz  above  Jalapa, 
at  elevations  of  more  than  7,000  feet. 

Cathartes  aura.  Turkey  Vulture.  Common  about  Boca  del  Rio  and  the  city  of  Veracruz, 
but  less  so  than  the  Black  Vulture. 

Elanus  leucurus.  White-tailed  Kite.  On  July  19  Mengel  watched  one  flying  over  the  marshes 
south  of  Boca  del  Rio. 

Buteo  magnirostris  griseocauda.  Roadside  Hawk.*  Common  in  the  brushy,  semi-arid  lands 
around  Boca  del  Rio.  Our  four  specimens  (males,  July  16  and  18;  females,  July  18  and  19) 
are  in  various  stages  of  molt.  They  are  slightly  paler,  perhaps  due  to  fading,  than  a small 
series  from  Tamaulipas,  but  typical  of  griseocauda  in  size. 

Buteogallus  a.  anthra£inus.  Mexican  Black  Hawk.  At  dusk,  on  July  18,  Warner  took  an 
adult  female  as  it  came  to  roost  in  coconut  palms  with  several  Black  Vultures.  Mengel  saw 
two  others  a mile  south  of  Boca  del  Rio  on  July  20. 

Polyhorus  cheriway.  Caracara.  We  noted  several  along  the  Mexico-Veracruz  highway, 
July  15,  all  on  the  low  coastal  plain,  and  a few  flying  over  the  marshes  near  Boca  del  Rio, 
July  15-25. 

Ortalis  v.  vetula.  Chachalaca.  Many  of  these  birds  inhabited  the  dense  brush  south  and  west 
of  Boca  del  Rio,  where  Warner  took  an  adult  male  and  female  and  saw  nearly  grown  young 
on  July  19.  The  birds  called  for  a very  short  time  in  morning  and  evening,  and  on  several 
: occasions  just  after  showers  during  the  day. 

I The  nomenclature  and  relationships  of  the  Chachalacas  of  eastern  Mexico  have  attracted 
I considerable  attention  recently  (cf.  Wetmore,  1943:  244-246).  Since  our  Boca  del  Rio  speci- 
I mens  are  virtual  topotypes  of  vetula  as  restricted  by  Miller  and  Griscom  (1921 : 455),  they  are 
I of  particular  interest.  Compared  with  a series  from  southern  Tamaulipas,  San  Luis  Potosi, 

I and  northern  Veracruz,  they  are  markedly  darker  below  and  a richer  oliv’aceous  above,  and 
I the  tips  of  the  rectrices  (nearly  clear  white  in  Texas  and  Tamaulipas  birds)  are  dingy  grayish 
'(  buff.  Thus  they  seem  to  belong  with  the  southern  population,  further  sujiporting  use  of  the 
i name  vetula  for  that  population.  The  accompanying  plate  illustrates  these  characters. 
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Six  Ortalis  vetnla  sjiecimens  from  Mexico.  The  two  at  the  left,  from  Boca  del  Rio,  \'eracruz, 
are  0.  v.  vetida;  the  four  at  the  right,  from  San  Luis  Potosi  and  Tamaulipas,  are  0.  v.  mccalli. 
Note,  in  particular,  the  difference  in  tail-tipping. 

Colinus  I'irgiuiamis.  Bob-white.  Fairly  common  in  the  fields  about  Boca  del  Rio.  Con- 
cerning an  adult  female  taken  by  Stone  on  July  22,  Dr.  Wetmore  (letter:  March  15,  1943) 
states:  “It  is  near  Colinus  v.  pectoralis  but  also  approaches  godmani.  It  differs  from  our  two 
females  of  pectoralis  in  having  definite  chestnut  markings  on  the  upper  back  and  lower  hind- 
neck,  and  in  being  jialer  above.  Below  it  is  like  pectoralis.” 

Porphyrula  martinica.  Purjile  Gallinule.  Apparently  not  recorded  previously  from  X’eracruz. 
Loetscher  (MS:  956)  includes  it  in  his  “Conjectural  List”  with  the  following  statement:  i 

. . . apparently  unrecorded  . . . unquestionably  is  of  regular  occurrence.”  We  saw  seven  or 
eight  on  July  21,  at  close  range  in  marshes  near  the  city  of  Veracruz,  and  McKamy  collected  ; 
a male  (enlarged  testes)  in  fresh  water  marshes  eight  kilometers  southwest  of  the  city,  July  | 
26. 

Ileliornis  fulica.  Sun-Grebe  or  Finfoot.  Loetscher  (MS:  290)  lists  three  Veracruz  localities 
for  this  bird:  Rio  C'oatzocoalcos,  Buena  Vista,  and  Isla,  all  in  the  extreme  southern  jiart  of  t: 
the  state.  Wetmore  (1943:  248)  states  that  it  is  “fairly  common”  along  the  Rio  San  .\gustin  I" 
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below  Boca  San  Miguel  “and  through  the  channels  to  . . . Tlacotalpam,”  and  records  it  also 
from  Hueyapa.  Donaldson  took  an  adult  male,  not  in  breeding  condition,  in  the  dense  man- 
grove swamp  along  the  Rio  Jamapa  on  July  23.  Davis  (1950:  379)  reported  this  same  specimen 
from  “Boca  del  Rio  . . . July  23,  1941,  in  the  tidal  waters  of  the  Rio  Moreno.”  The  year  should 
have  read  1942.  He  describes  the  Rio  Moreno  (letter:  October  23,  1950)  as  a branch  of  the 
Rio  Atoyac,  stating  that  the  two  join  a short  distance  west  of  Boca  del  Rio.  He  evidently 
overlooked  VVetmore’s  records  mentioned  above.  Boca  del  Rio  is  about  50  miles  northwest  of 
Tlacotalpam.  Mengel  saw  one  near  Boca  del  Rio,  July  16,  1942. 

Jacana  spinosa  gymnostoma.  Jacana.  Fairly  common  in  the  marshes.  Specimens  taken  at 
Boca  del  Rio  July  17  (male),  July  18  (female),  and  July  20  (female).  On  July  27,  a male  was 
secured  eight  kilometers  southwest  of  Veracruz.  The  gonads  of  all  were  enlarged. 

Charadrius  collaris.  Collared  Plover.  F'airly  common  along  the  beach.  Donaldson  took  a 
female  near  Boca  del  Rio,  July  18,  and  Mengel  secured  a male  and  female  there,  July  19. 

Actitis  macularia.  Spotted  Sandpiper.  Mengel  saw  one,  July  19,  at  the  mouth  of  the  Rio 
Jamapa. 

Erolia  minutilla.  Least  Sandpiper.  Near  Boca  del  Rio  Stone  collected  a female  on  July  18, 
and  Mengel  saw  two,  July  19.  All  were  in  worn  l)reeding  plumage. 

Sterna  albifnms.  Least  Tern.  At  the  mouth  of  the  Rio  Jamaj)a,  Mengel  and  Gerber  collected 
a male  (testes  2X4  mm.)  from  a flock  of  seven  on  July  19.  This  appears  to  be  the  first  Least 
Tern  to  be  taken  in  Veracruz.  Dr.  Wetmore  has  referred  the  specimen  to  broumi,  but  this  race 
is  not  strongly  characterized  and  we  can  not  help  feeling  that  the  specimen  is  from  an  eastern 
population. 

Thalasseus  m.  maximus.  Royal  Tern.  Gerber  and  Mengel  took  a female  from  a flock  of  15 
on  July  19,  and  Stone  shot  a female  from  a flock  of  25  on  July  18.  All  were  in  winter  plumage. 

Columba  flavirostris.  Red-billed  Pigeon.  We  saw  from  a few  to  over  one  hundred  of  these 
pigeons  daily  in  the  brushlands  and  mangroves  near  Boca  del  Rio. 

Scardafella  inca.  Inca  Dove.  Common;  seen  and  heard  frequently  around  Boca  del  Rio, 
where  Stone  took  a male  (testes  somewhat  enlarged)  July  21. 

Coliimbigallina  passerina.  Ground  Dove.  Seen  on  several  occasions  at  Boca  del  Rio,  but 
not  as  common  as  the  following. 

Columbigallina  talpacoti  rufipennis.  Ruddy  Ground  Dove.  Warner  and  (Mengel,  respectively, 
took  a male  (testes  enlarged)  and  a female  (egg  in  oviduct),  July  16.  Donaldson  took  a male, 
July  19. 

Leptotila  verreauxi.  White-fronted  Dove.  Warner  saw  one  on  July  15,  near  the  town  of 
Rinconada  just  above  the  coastal  plain,  and  one  on  July  20,  near  Boca  del  Rio.  Davis  (1945: 
275)  refers  specimens  taken  somewhat  farther  inland  to  the  race  Jnlviventris. 

Aratinga  holocJdora.  Green  Parakeet.  We  noted  several  pairs  along  the  Rio  Jamapa,  July 
17,  and  observed  flocks  of  up  to  12  birds  during  our  stay. 

Aratinga  astec.  .\ztec  Parakeet.  Mengel  saw  two  late  in  the  evening  of  July  17,  about  a 
mile  uj)  the  Rio  Jamapa  from  Boca  del  Rio. 

Piaya  cayana  t/iermopliila.  Scjuirrel  Cuckoo.  Warner  saw  two  in  heavy  brush  near  Boca  del 
Rio,  July  20,  collecting  one  of  these  (molting  female). 

Crotophaga  sidcirostris.  Groove-billed  Ani.  Common  in  the  l)rush  and  mangrove  swamps 
about  Boca  del  Rio.  Three  males  taken  respectively  on  July  16  (Donaldson),  July  18  (Don- 
aldson), and  July  20  (Mengel).  The  testes  of  all  of  these  were  somewhat  enlarged. 

Tapera  naevia  excellens.  Striped  Cuckoo.  Mengel  collected  a female  in  l)adly  worn  plumage, 
July  20,  just  south  of  Boca  del  Rio. 

Tyto  alba  pratincola.  Barn  Owl.  Gerber  shot  a female  (ovary  not  enlarged)  on  July  18,  at 
Boca  del  Rio.  Few  Barn  Owls  have  been  taken  in  Veracruz.  Davis  (1945:  275)  identified  a 
female  taken  at  Jalapa  on  .\ugust  6,  1942,  as  guatemalae.  Brodkorb  (1948:  33)  identified  a 
specimen  taken  June  22,  1939,  at  Potrero  Viejo,  as  pratincola. 
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Glaucidhtm  brasilianum  ridgwayi.  Ferruginous  Pygmy  Owl.  Seen  daily  at  H(K'a  del  Rio, 

July  16-21.  Its  monotonous  whistle  could  he  heard  most  often  in  the  evenings.  Mengel  took 
an  a|)j>arently  mated  jiair  near  a hole  about  25  feet  above  ground  in  the  trunk  of  a j)alm, 

July  16.  Stone  shot  a female,  July  21. 

Rhinoptynx  clamator.  Striped  Horned  Owl.  July  20,  near  Boca  del  Rfo,  Mengel  saw  one  of 
these  owls  in  a thicket  at  such  close  range  that  he  was  unable  to  shoot.  This  is  ap|)arently  the 
third  published  record  of  the  species  for  Mexico,  the  second  being  Brodkorb’s  record  (1948: 

3v^)  of  a specimen  taken  at  Potrero  Viejo,  Veracruz,  in  January,  1939. 

Cliordeiles  minor  aserriensis.  Nighthawk.  Seen  and  heard  every  evening  ov’er  Boca  del  Rfo. 

.\n  immature  female  taken  there  by  Stone,  on  July  23,  has  been  identified  by  Dr.  Wetmore, 
who  says  (letter  of  March  15,  1943):  “\Ve  have  only  two  females  of  this  race  and  your  speci- 
men is  not  exactly  like  either  of  them;  in  fact  it  resembles  in  color  some  females  of  sennetti 
but  differs  in  distinctly  smaller  size.  This  is  one  of  the  characters  of  the  race  in  question 
[aserriensis]  and  with  available  material  it  seems  proper  to  identify  it  as  indicated  ...” 

The  only  race  of  this  species  listed  for  Veracruz  by  Loetscher  (MS:  380)  is  C.  m.  chapmani 
(on  the  basis  of  a female  collected  ‘L  . . off  a nest  with  two  eggs  on  the  beach  within  sight 
of  the  city  of  Veracruz.  This  specimen,  now  in  the  Princeton  Museum  of  Zoology,  has  been 
identified  as  chapmani  by  Dr.  Oberholser,  Mr.  Rogers,  and  the  writer  . . . ”).  The  bird  referred 
to  was  collected  by  Charles  H.  Rogers  on  July  5,  1930.  The  possibility  that  breeding  Night- 
hawks  of  this  region  actually  belong  to  the  race  chapmani  seems  to  us  remote.  It  seems  more 
probable  that  the  breeding  form  is  (1)  aserriensis  or  (2)  an  undescribed  subspecies.  The  breed- 
ing of  C.  minor  at  the  city  of  Veracruz  is  surprising  and  constitutes  a considerable  extension 
of  the  known  breeding  range  of  the  sjiecies. 

Xyctidromus  albicollis  yucatanensis.  Pauraque.  Donaldson  shot  an  immature  male  near 
Boca  del  Rfo,  July  22. 

Streptoprocne  zonaris  mexicana.  Collared  Swift.  We  saw  several  flocks  near  Boca  del  Rfo. 
Gerber  shot  a male  and  a second  bird  (sex?)  from  a flock  of  20  on  July  20. 

Anthracothorax  p.  prevosti.  Prevost’s  Mango.  Mengel  collected  an  immature  male  on  July 
16.  Warner  saw  an  adult  perched  on  a telephone  wire,  July  19. 

Chlorostilbon  c.  caniveti.  Canivet’s  Emerald.  Warner  collected  one  at  Boca  del  Rfo  on  July 
16.  It  could  not  be  sexed  positively,  but  is  very  much  like  female  specimens  examined. 

Amazilia  yucatanensis  cerviniventris.  Vucatan  Hummingbird.  iMengel  and  Gerber  secured 
male  and  female  specimens  typical  of  this  form  at  Boca  del  Rfo  on  July  17.  Warner  saw  others 
on  July  16,  18,  and  19.  i 

Trogon  citreolus.  Citreoline  Trogon.  Fairly  common  in  the  mangroves  and  brush  near  Boca 
del  Rfo. 

Megaceryle  t.  torquata.  Ringed  Kingfisher.  At  least  two  pairs  inhabited  a mile-long  stretch 
of  the  Rfo  Jamapa.  One  pair  frequented  the  vicinity  of  a clay  bank  just  uj)stream  from  Boca 
del  Rfo.  Stone  collected  a female  on  JuK'  25. 

Chloroceryle  amazona.  .\mazon  Kingfisher.  On  July  18,  Warner  observed  one  near  the  clay  [ 
bank  referred  to  above.  ' 

Chloroceryle  americana  septentrionalis.  Green  Kingfisher.  We  saw  six  or  eight  Green  King- 
fishers along  the  Rfo  Jamapa  every  day.  Gerber  collected  a male,  July  16.  Females  with  re- 
duced ovaries  were  taken  July  16  and  23  (Stone). 

Melanerpes  aurifrons  gratelou pensis.  Golden-fronted  Woodpecker.  Fairly  common  about 
Boca  del  Rfo,  where  a number  of  specimens  were  taken  July  16  to  July  19.  .\11  were  molting. 

Dr.  Wetmore  has  referred  one  of  these  to  the  present  race. 

Dryocopus  lineatus  similis.  Lineated  Woodpecker.  Mengel  collected  an  adult  female  one 
mile  south  of  Boca  del  Rio,  July  20.  % 

Dcndrocopos  scalaris  ridgwayi.  Ladder-backed  Woodpecker.  juvenal-plumaged  male 
(July  16i  and  a very  worn  adult  female  (July  19;  reduced  ovary)  have  been  identified  as 
ridg'wayi  by  Dr.  Wetmore. 
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Sy}wllaxis  erythrothorax  furtiva.  Rufous-breasted  Spinetail.  Heard  frequently  in  the  dense 
thickets  near  Boca  del  Rio,  but  seldom  seen.  Warner  succeeded  in  collecting  two  singing  males 
and  a worn  female  (with  a fully  formed  egg  in  the  oviduct)  on  July  20.  These  specimens  are 
typical  /hr/fru. 

Thamnophihis  doliatus  intermedins.  ^Mexican  Ant-shrike.  Common  in  dense  brush  near 
Boca  del  Rio,  where  Warner  took  an  adult  male,  July  18. 

Platypsaris  aglaiae  sumichrasti.  Rose-throated  Cotinga.  Common  at  Boca  del  Rio.  Two 
adult  males,  an  immature  male,  and  three  females,  although  quite  worn,  are  recognizable 
as  this  dark  race. 

Pyrocephalus  ntbinns.  Vermilion  Flycatcher.  Recorded  at  Boca  del  Rio  on  four  occasions  by 
the  Texas  jiarty.  A juvenile  female  taken  July  17  (Whisenhunt)  is  not,  in  our  opinion,  sub- 
specitically  identifiable. 

Tyrannus  melancholicns  cJdoronotus.  Olive-backed  Kingbird.  Usually  found  with  Derby 
and  Social  Flycatchers.  Five  adult  specimens  (three  males,  two  females)  secured  near  Boca 
del  Rio  were  in  various  stages  of  molt.  Stone  took  an  immature  female  in  fresh  plumage,  July 
17.  One  of  our  specimens,  sent  to  Dr.  Wetmore,  he  identified  as  this  race. 

Legatus  leucophaius  variegatus.  Pirate  Flycatcher.  We  took  a female  (wing,  92  mm.)  on 
July  17,  when  two  were  seen.  A second  female  (wing,  87  mm.)  was  secured  on  July  18. 

Myiodynastes  1.  luteiventris . Sulphur-bellied  Plycatcher.  Seen  at  Boca  del  Rio  July  16,  18, 
and  19.  Warner  collected  a male  on  July  17. 

Myiozetetes  similis  te.xensis.  Social  Flycatcher.  Common  at  Boca  del  Rio.  Warner  took  a 
female  there,  July  16. 

Pitangiis  snlphnratus  guatemalensis.  Derby  Flycatcher.  Common  along  the  Rio  Jamapa 
near  Boca  del  Rio.  We  saw  several  nests,  some  of  them  apparently  occupied,  and  two  newly 
fledged  young.  Concerning  a male  (July  16)  and  female  (July  18)  taken  at  Boca  del  Rio, 
Wetmore  has  written  (letter:  December  8,  1947):  “.  . . definitely  intermediate  but  appear 
closer  to  guatemalensis.  They  agree  with  this  form  in  extent  of  white  on  the  forehead.  Below 
the\-  are  paler  colored,  like  texanus,  but  I believe  that  this  lighter  color  is  due  in  part  at  least 
to  fading  . . . .” 

Myiarchns  tyranmdus  nelsoni.  Mexican  Crested  Flycatcher.  According  to  Loetscher  (MS: 
540)  this  species  has  not  been  recorded  as  breeding  in  Veracruz.  He  gives  only  six  records  for 
the  state.  We  found  it  common  at  Boca  del  Rio.  Ten  specimens,  all  in  very  worn  plumage 
and  with  gonads  of  moderate  size,  were  collected  by  the  two  parties. 

Elaenia  jlavogaster  snbpagana.  Yellow-bellied  Elaenia.  Warner  saw  a single  individual  in 
the  town  of  Boca  del  Rio,  July  16.  Mengel  took  a female  there  July  17. 

Camptostoma  imberbe.  Beardless  Flycatcher.  Mengel  saw  one  on  July  16,  just  west  of  Boca 
del  Rio. 

Progne  c.  chalybea.  Gra}'-breasted  Martin.  Common  near  Boca  del  Rio.  Male  collected 
July  17  (Mengel). 

Iridoprocne  a.  albilinea.  Mangrove  Swallow.  Common  at  Boca  del  Rio.  IMale  collected 
July  17  (Mengel). 

Psilorhinus  m.  morio.  Brown  Jay.  Seen  at  Boca  del  Rio  July  16,  18,  and  20.  McKamy  took 
a female  of  this  race  on  July  21. 

CampylorhyncJnis  z.  zonatus.  Banded  Cactus  Wren.  Groujjs  of  from  three  to  five  encountered 
frequently  in  palms  near  Boca  del  Rio.  We  took  males  July  16  and  18,  and  McKamy  collected 
another,  July  20. 

Campylorhynchns  r.  rufinucha.  Rufous-naj)ed  Cactus  Wren.  Although  this  wren  was  less 
common  than  the  preceding  species,  we  saw  it  almost  daily  in  the  more  open  areas  about  Boca 
del  Rio,  where  we  took  a juvenal-plumaged  male  on  July  20.  Mengel  collected  an  adult  on 
Jul}’  15,  near  Rinconada,  just  above  the  coastal  j)lain. 

Pheugopedius  m.  maculipectus.  Spotted-breasted  Wren.  Quite  common  in  the  low,  dense 
growth  around  Boca  del  Rio.  Warner  and  Mengel  each  collected  a singing  male  on  July  18. 
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Sec  Wet  more  (1943:  3(H))  for  the  name  used  here. 

Turdus  grayi  lamauli peusis.  (iray’s  Robin.  Seen  several  times  July  16-20.  A female  taken 
at  Boca  del  Rio  on  Jul\'  16  (Warner)  is  intermediate  in  coloration  of  underparts,  but  much 
closer  to  tamaidi pensis  than  to  grayi. 

Polioplila  c.  caendea.  Blue-gray  Cinatcatcher.  Warner  saw  three  gnatcatchers  at  Boca  del 
Rio  on  July  20.  female  (?)  sj)ecimen  he  secured  that  day  we  have  called  caendea  on  the  basis 
of  size  (wing,  50  mm.)  and  coloration. 

Vireo  olivaceus  jiavoviridis.  Red-eyed  \dreo.  Two  males  taken  respectively  on  July  16 
(Warner)  and  July  20  (Donaldson)  at  Boca  del  Rio.  We  agree  with  Sutton,  Lea,  and  Edwards 
(1950:  53-54)  that  olivaceus  and  jiavoviridis  are  conspecific. 

Dendroica  petechia  hryanti.  Yellow  Warbler.  According  to  Loetscher  (MS:  739)  a specimen 
taken  by  Fuerles  at  Tamiahua  Lake  in  extreme  northern  Veracruz  on  Aj)ril  16,  1910,  is  the 
only  one  “ . . . undoubtedly  taken  within  the  state  which  the  writer  has  seen.”  This  speci- 
men, now  at  Cornell  University  (Xo.  16180),  is  labelled  female.  We  took  single  females  at 
Boca  del  Rio  on  July  17  (Mengel)  and  July  20  (Warner).  These  are  in  fresh  fall  plumage.  One 
is  much  yellower  than  the  other.  We  saw  other  individuals  on  July  17,  19  (two),  and  20. 

Chamaethlypis  poliocephala  palpehralis.  Thick-billed  Yellow-throat.*  Common  and  singing 
constantly.  Our  two  groups  collected  seven  specimens,  all  males  with  enlarged  testes,  in  the 
marshes  near  Boca  del  Rio,  July  16-22. 

Amblycercus  holosericeus.  Yellow-billed  Cacique.  We  saw  one  close  to  the  Mexico- Veracruz 
highway  near  Rinconada,  July  15. 

Taugavius  a.  aeneiis.  Red-eyed  Cowbird.  The  Texas  jjarty  saw  several  small  flocks  at  Boca 
del  Rio  and  collected  two  adult  males  (one  with  enlarged  testes). 

Cassidix  m.  mexicanus.  Great-tailed  Crackle.  One  of  the  most  abundant  birds  along  the 
Rio  Jamapa.  Warner  shot  a female  (ovary  reduced)  July  18,  and  Donaldson  took  a male 
(testes  enlarged)  July  16. 

Dives  d.  dives.  Sumichrast’s  Blackbird.  Six  specimens  taken  near  Boca  del  Rio  July  18-27. 
One  of  these  (July  18)  was  a male  in  juvenal  plumage  (Donaldson). 

Icterus  spurius.  Orchard  Oriole.  Warner  took  a molting  immature  male,  July  16.  We  saw 
three  others  the  same  day,  two  immature  males  and  one  presumed  to  be  a female.  Mengel 
saw  three  on  July  17,  and  McKamy  collected  an  adult  male  (testes  reduced),  July  18. 

Icterus  prosthemelas.  Black-cowled  Oriole.*  Mengel  took  a molting  male,  July  18,  and  Warner 
saw  one  on  July  20.  Loetscher  (MS:  805)  regards  this  species  as  rather  rare  in  Veracruz. 

Icterus  m.  mesomelas.  Yellow-tailed  Oriole.  Noted  once,  when  Stone  took  an  adult  female  in 
worn  j)lumage,  July  21. 

Icterus  g.  graduacauda.  Black-headed  Oriole.  Recorded  once:  a female  in  worn  plumage 
shot  on  July  18  (McKamy).  According  to  Loetscher  (MS:  809)  this  l)ird  is  rare  on  the  coastal 
j)lain. 

Icterus  gularis  tamauli peusis.  Black-throated  Oriole.*  Common  in  the  vicinity  of  Veracruz 
City  and  Boca  del  Rio.  Gerber,  McKamy,  and  Whisenhunt  secured  specimens,  July  16  and 
18.  We  saw  a number  of  nests,  and  the  Texas  jmrty  observed  two  young  just  out  of  the  nest. 

.\gelaius  phoeuiceus  richmondi.  Red-wing.  Common  along  the  lower  reaches  of  the  Rio 
Jamaj)a  and  in  the  coastal  marshes  near  the  city  of  Veracruz.  Five  males  and  a female  collected. 
We  saw  young  being  fed  on  July  18. 

Thraupis  episcopus  diacouus.  Blue-gray  Tanager.  Rather  common  in  the  vicinity  of  Boca 
del  Rio,  although  Wetmore  (1943:  327)  did  not  find  it  common  at  Tres  Zapotes.  Our  two  j)ar- 
ties  took  two  males  and  four  females,  July  16-20.  We  suggest  that  the  common  name  used  here 
is  more  appro|)riate  than  “Gray  Tanager”  or  “Blue  Tanager” — names  previously  aj)plied  to 
the  species. 

Thraupis  abbas,  ^'ellow-winged  Tanager.  Fairly  common  near  Boca  del  Rio,  where  we  saw 
individuals  and  small  grouj)S  every  day.  Gerber  and  Warner  took  two  immature  specimens, 
July  16  and  17,  res|)ectively.  Whisenhunt  collected  a female  (molting)  on  July  19. 
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Saltator  coenilescens  grandis.  Gray  SalLator.  Common  in  brushy  fields.  Daily  we  heard  its 
clear,  whistled  song  which  was  suggestiv^e  of  a Cardinal’s.  Two  males  secured:  July  16  (Warner) ; 
July  17  (Mengel). 

Kiclinumdena  cardinalis  coccinea.  Jalapa  Cardinal.  ^Moderately  numerous  along  edges  of 
fields  near  Boca  del  Rio.  Warner,  Mengel,  and  Donaldson  took  three  males,  July  18-20. 

Passerina  v.  versicolor.  Varied  Bunting.  According  to  Loetscher  (MS:  883-884),  the  only 
records  for  Veracruz  are  unsatisfactory”  ones  from  Orizaba  and  Jalapa.  Mengel  took  a 
singing  male  (testes  enlarged)  on  July  15,  near  Rinconada,  just  inland  from  the  coastal  plain. 
Davis  (1945:  285)  and  Brodkorb  (1948:  38)  have  reported  specimens  from  the  state. 

Passerina  ciris  pallidior.  Painted  Bunting.  Loetscher  (MS:  884)  lists  this  bird  as  “a  rather 
common  transient  and  winter  visitant.”  He  gives  no  spring  date  later  than  May  5 and  states 
that  fall  arrival  dates  are  lacking.  Warner  took  an  adult  male  (testes  somewhat  enlarged)  one 
mile  north  of  Boca  del  Rio,  Juh'  20  (wing,  worn,  74  mm.;  tail,  worn,  56). 

Sporophila  iorqueola  morelleti.  Collared  Seedeater.  One  of  the  most  numerous  birds  at 
Boca  del  Rio,  where  it  sang  throughout  each  da>'  in  the  brush.  Mengel  shot  a male,  July  20. 
Whisenhunt,  Stone,  and  McKamy  collected  two  males  and  a female,  July  17-19. 

Volatinia  jacarina  splendens.  Blue-black  Grassquit.  Quite  common  near  Boca  del  Rio: 
three  males  taken  there — July  16  and  18  (Whisenhunt);  July  18  (Warner).  Stone  took  one 
eight  kilometers  southwest  of  the  city  of  Veracruz  on  July  26. 
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THE  TRACHEA  OE  THE  HOODED  MERGANSER 


INX'LUDING  A COMPARISON  WITH  THE  TRACHEAE  OF  CERTAIN  OTHER 

MERGANSERS 


M()N(i  the  many  gaps  in  our  knowledge  of  the  Anaticlae,  as  pointed  out 


i)V  Delacour  and  Mayr  (1945:  vS4),  are  those  regarding  the  tracheae  of 
certain  species.  The  following  description  of  the  trachea  of  the  Hooded  Mer- 
ganser (Lophodytes  cucullalus)  will  supplement  both  the  first  account  written 
by  William  MacGillivray  (1852:  227)  and  a later  brief  account  by  John  C. 
Phillips  (1926:  249). 

Prepared,  unstretched  adult  male  Hooded  Merganser  tracheae  used  in  this 
study  had  an  overall  length  (including  the  tympanum)  of  102  to  138  mm.  This 
wide  variation  is  at  least  partly  the  result  of  using  both  alcoholic  and  dried 
specimens  for  measurement.  A dried  trachea  is  shorter.  (This  is  very  likely  be- 
cause of  shrinkage  caused  by  the  disappearance  of  the  membrane  between  the 
osseous  rings.)  Even  when  measuring  fresh  material,  a variation  in  results  is 
possible.  For  example,  one  fresh  female  trachea  when  relaxed  measured  110 
mm.,  but  when  stretched  to  its  fullest  measured  155  mm.  However,  measure- 
ments of  the  bony  part  of  the  structure  are  not  affected  by  this  shrinkage  and 
consequently  show  only  slight  variation.  Furthermore,  it  is  to  be  remembered 
that  discrepancies  in  total  length  measurements  found  in  the  literature  may 
be  the  result  of  age  differences;  of  the  condition  of  the  specimen — whether 
fresh,  alcoholic,  or  dry;  and/or  of  differences  in  measuring  technique  (i.e.,  over- 
all length  measurements  may  have  been  based  on  either  a fully  extended  or  a 
contracted  trachea). 

For  about  three-quarters  of  its  length  the  diameter  of  the  tube  in  the  male 
Hooded  Merganser  varies  little  from  ^ of  an  inch  (5  mm.).  At  the  commence- 
ment of  its  lower  quarter  it  flattens  and  dilates  to  a width  of  about  4 inch  (12 
mm.).  Joined  to  this  enlargement  by  a short  length  of  tube  is  an  asymmetrical, 
irregularly-shaped  tympanum,  a hollow,  bony  structure  about  as  wide  as  long, 
possessing  two  oj>enings  on  the  ventral  and  one  on  the  dorsal  side,  each  covered 
by  a tight  membrane.  The  major  protuberance  (or  chamber)  is  on  the  left 
side.  Two  bronchi  arise  from  the  posterodorsal  edge. 

44ie  tracheal  rings  are  of  several  kinds.  Most  of  those  in  the  upper  third  of 
the  tube  are  complete  and  nearly  uniform  in  width.  All  are  of  osseous  tissue 
and  have  little  membrane  between  them.  Those  of  the  middle  third  also  are 
bony;  some  are  comjflete,  but  most  of  them  are  tapered  at  the  ends,  and  by  a 

' The  writer  is  greatly  indebted  to  F.  H.  Kortright,  E.  B.  Chamberlain,  Jr.,  Philip  Humph- 
rey, and  the  Royal  Ontario  Museum  of  Zoology  for  furnishing  the  material  on  which  this] 
description  is  based.  i 
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regular  staggered  arrangement  produce  an  interlocking  or  shingled  effect.  There 
is  very  little  membrane  between  these  rings.  The  rings  of  the  dilated,  lower 
third  of  the  tube  are  tapered,  staggered,  and  quite  variable  in  width.  They  are 
osseous  on  the  ventral  side  but  completely  membranous  on  the  dorsal  side.  The 
approximately  ten  bony  rings  which  connect  the  enlarged  portion  of  the  tube 
with  the  tympanum  are  of  peculiar  structure.  On  the  dorsal  side  they  are  flat 
and  somewhat  tapered  in  width.  On  the  ventral  side,  each  ring  becomes  ex- 
tremely narrow  and  rises  to  a small  peak  in  the  center.  The  ‘peaks’  of  eight  of 
the  ten  rings  form  an  acute  midline  carina.  Membrane  separates  each  of  these 
narrow  rings  ventrally. 

Table  1 presents  data  on  the  tracheae  of  four  male  Hooded  Mergansers. 

The  measurements  of  the  tracheae  of  female  Hooded  Mergansers  were  from 

TABLE  1 

Tracheal  Measurements  in  Millimeters  of  Four  Male  Hooded  Mergansers 


1 

(dried) 

2 

(dried) 

1 3 

1 (alcoholic) 

1 

4 

(alcoholic) 

Overall  length,  dorsal,  from  posterior  edge  of  glot- 

— 

89 

98 

124 

tis  to  posterior  edge  of  tympanum 

Overall  length,  ventral,  from  posterior  edge  of  glot- 

— 

102 

109 

138 

tis  to  posterior  edge  of  tympanum 

1 

Diameter  at  base  of  glottis 

6 

6 

6 

6 

Diameter  at  narrowest  part  of  tube 

4 

4 

1 4 

4 

Diameter  at  beginning  of  dilation 

6 

5 

5 

6 

Diameter  between  dilation  and  tympanum 

6 

5 

5 

6 

Length  of  dilation 

13 

13 

13 

13 

Greatest  width  of  dilation 

12 

11 

12 

12 

Length  of  tympanum,  dorsal 

10 

9 

9 

10 

Length  of  tympanum,  ventral 

22 

21 

21 

i 21 

Greatest  width  of  tympanum 

19 

20 

20 

20 

Length  of  bronchi 

10 

— 

13 

24 

Diameter  of  bronchi  at  base 

4 

— 

3 

4 

TABLE  2 

Tracheal  Measurements  in  Millimeters  of  Three  Female  Hooded  Mergansers 


1 

i 

1 i 

(dried) 

2 

(dried) 

3 

(fresh) 

Overall  length  from  posterior  edge  of  glot- 
tis to  posterior  edge  of  simple  tympa- 
num 

— 

107 

110 

Diameter  of  tube 

5 

5 

5 

Greatest  width  of  simple  tympanum 

8 

8 

8 

Narrowest  width  of  simple  tympanum 

5 

5 

5 

Length  of  simple  tympanum 

5 

5 

5 

Length  of  bronchi 

13 

13 

13 

Diameter  of  bronchi  at  base 

3 

3 

3 

20S 
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one  fresh  and  two  dried  specimens  (d'able  2).  'Fhe  overall  length  of  the  trachea 
of  a female  Hooded  Merganser  is  between  4J-  (107  mm.)  and  4jJ  inches  (110 
mm.).  4'he  tube  is  nearly  uniform  in  diameter,  averaging  fV  an  inch  (5  mm.). 
4'he  tympanum  is  a simple,  symmetrical,  hollow  structure,  roughly  trajiezoidal 
in  shape,  about  fV  of  an  inch  (5  mm.)  in  length,  and  formed  by  fusion  of  the 
tracheal  rings.  Two  bronchi  arise  from  its  jiosterior  as{)ect.  The  tracheal  rings 
are  osseous  and  are  quite  uniform  in  size  and  shajie,  showing  little  tapering. 


I'lG.  1.  Left,  trachea  of  adult  male  Hooded  Merganser,  ventral  aspect,  showing  tympanum 
at  bottom.  Middle,  the  tympanum,  dorsal  aspect.  Right,  trachea  of  adult  female  Hooded 
Merganser,  ventral  aspect.  .Ml  drawings  a little  under  natural  size. 
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As  an  aid  toward  better  understanding  of  the  relationship  of  the  monotypic 
genus  Lophodytes  to  the  two  other  genera  of  Mergansers  {MergeUus  and  Mergus), 
a comparative  review  of  the  tracheae  of  Lophodytes  cucullatiis,  MergeUus  albellus, 
Mergus  merganser  americanus,  and  Mergus  serrator  is  herewith  presented. 
Measurements  for  these  species  (with  the  exception  of  the  Hooded  Merganser) 
were  obtained  from  published  accounts  and  or  published  natural-sized  draw- 
ings. 

Male  American  Merganser  {Mergus  merganser  americanus). — In  the  male 
American  Merganser  the  trachea  is  1(H  inches  long  (Audubon,  1838:  270),  12 
inches  long  (Yarrell,  1843:  296),  or  “about  a foot  in  length,  when  moderately 
extended”  (MacGillivray,  18vS2:  209).  It  is,  therefore,  from  five  to  eight  inches 
longer  than  in  Lophodytes  cucullatus.  In  the  American  Merganser,  the  tracheal 
tube  possesses  two  rounded  enlargements,  the  first  (maximum  width:  ^ of  an 
inch)  in  the  upper  third  of  the  tube,  and  the  second  (maximum  width:  yV  of 
an  inch)  in  the  middle  third  of  the  tube.  The  lower  third  of  the  tube  is  of  uni- 
form width,  with  an  average  diameter  of  ^ of  an  inch. 

The  tympana  of  the  two  species  are  similar  in  structure — both  being  hollow, 
bony,  of  irregular  shape,  with  the  major  protuberance  on  the  left,  and  possess- 
ing three  membrane-covered  fenestrae,  one  dorsal  and  two  ventral.  The  great- 
est diameter  of  the  tympanum  of  the  male  American  Merganser  is  2y  inches, 
while  that  of  the  male  Hooded  Merganser  is  ^ of  an  inch.  The  bronchi  arise 
from  the  posterior  edge  on  the  dorsal  aspect  nearly  one  inch  apart  in  the 
American  Merganser  and  about  J of  an  inch  apart  in  the  Hooded  Merganser. 

Female  American  Merganser. — The  trachea  of  a female  American  Merganser 
is  9 inches  long,  or  about  4f  inches  longer  than  that  of  the  female  Hooded  Mer- 
ganser. Both  have  tracheal  tubes  of  uniform  size:  ^ of  an  inch  in  the  American 
Merganser  and  of  an  inch  in  the  Hooded  Merganser.  The  simple  tympanum 
formed  by  fusion  of  the  lower  tracheal  rings  is  of  similar  shape  and  structure 
in  both  species.  The  bronchi  stem  from  its  posterior  aspect,  yy  of  an  inch  apart 
for  the  American  and  i of  an  inch  apart  for  the  Hooded  Merganser. 

Male  Red -breasted  Merganser  (Mergus  serrator). — The  trachea  of  the  male 
I Red-breasted  Merganser  measures  11^  inches  (Audubon,  1849:  99),  or  about 
11  inches  (MacGillivray,  1852:  218);  in  other  words  between  5^  and  inches 
longer  than  that  of  the  male  Hooded  Merganser.  There  is  one  enlargement  just 
above  the  midpoint  of  the  tracheal  tube.  This  dilation  is  two  inches  long  and 
yi  of  an  inch  wide.  The  male  Hooded  Merganser  likewise  has  one  dilation  in 
the  tube  but  this  is  in  the  lowest  quarter  of  the  tube  and  is  \ of  an  inch  wide 
at  its  widest  point  and  y of  an  inch  long.  In  each  species  the  diameter  of  the 
! remaining  portion  of  the  tracheal  tube  is  quite  constant,  being  between  y and 
* i of  an  inch  wide  in  the  Red-breasted  Merganser  and  of  an  inch  wide  in  the 
( Hooded  Merganser. 

f The  tympanum  of  the  male  Red-breasted  Merganser  is  irregularly  heart- 
shaped  and  has  a maximum  diameter  of  two  inches.  In  the  Hooded  Merganser 
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this  structure  is  asymmetrical  and  has  a maximum  diameter  of  x|  of  an  inch. 
:\ccording  to  Latham  (1798:  122)  and  Mac(iillivray  (1852:  218),  the  tympana 
of  both  species  have  three  membrane-covered  fenestrae,  two  ventral  and  one 
dorsal;  Audubon  (1849:  99)  mentions  but  “two  lateral  membranous  sj>aces.” 
In  the  Red-breasted  Merganser  the  bronchi  arise  | of  an  inch  apart  on  the  pos- 
terodorsal  edge  of  the  tympanum. 

Female  Red-breasted  Merganser. — No  exact  measurements  of  the  length  of 
the  trachea  were  found,  but  since  Audubon  (1849:  99)  states  that  the  trachea 
has  150  rings,  the  same  number  as  in  the  female  .\merican  Merganser  (Au- 
dubon, 1838:  270),  the  length  is  probably  similar,  i.e.,  about  9 inches  long, 
or  about  4J  inches  longer  than  that  of  the  female  Hooded  Merganser.  The 
tracheal  tube  is  nearly  uniform  in  diameter  throughout  and  ends  in  a very  sim- 
ple symmetrical  tympanum  from  the  posterior  aspect  of  which  two  bronchi 
arise. 

Male  Smew  {Mergellus  albelliis), — The  trachea  of  the  male  Smew  is  about 
nine  inches  long  (Yarrell,  1843:  281;  MacGillivray,  1852:  235)  or  from  3J  to 
5 inches  longer  than  that  of  the  male  Hooded  Merganser.  The  tube  is  narrow 
(about  of  an  inch)  at  the  anterior  end,  but  it  gradually  increases  to  a diameter 
at  midpoint  of  about  f of  an  inch,  this  being  maintained  for  the  rest  of  its 
length.  There  is  no  dilation. 

The  tympanum  of  the  male  Smew  possesses,  according  to  Latham  (1798: 
124),  one  round  fenestra  covered  by  a drum-like  membrane  and,  on  the  op- 
posite side,  a smooth,  oval,  hollow  bone  which  is  united  with  the  membrane. 
Yarrell  (1843:  281)  mentions  “spaces  in  the  bone  supplied  with  tympanic 
membranes.”  MacGillivray  (1852:  235)  states  that  there  are  “two  lateral  mem- 
branes of  which  the  posterior  is  largest.”  The  drawing  accompanying  Bloch’s 
paper  (1779,  Tab.  18,  Fdg.  7)  seems  to  show  but  one  opening.  The  tympanum 
is  displaced  to  the  left  and  measures  IJ  inches  at  its  widest  point  and  J of  an 
inch  long.  The  bronchi  arise  about  \ of  an  inch  apart. 

Female  Smew. — No  information  was  obtainable  regarding  the  length  of  the 
female  Smew’s  trachea,  but  a life-size  drawing  of  a portion  of  the  trachea  (Yar- 
rell, 1843:  281)  shows  it  to  be  uniform  in  width,  with  a diameter  of  of  an 
inch,  the  same  as  for  the  female  Hooded  Merganser.  The  simple  tympanum 
measures  \ by  of  an  inch,  that  of  the  female  Hooded  Merganser  ^ by  ^ 
of  an  inch.  The  bronchi  arise  of  an  inch  apart  in  the  Smew. 

SUM.M.A.RY 

4'he  trachea  of  the  male  Hooded  Merganser  is  from  3J  to  8 inches  shorter, 
and  much  narrower,  than  that  of  the  male  American  Merganser,  Red-breasted 
Merganser,  or  Smew.  It  possesses  but  one  dilation,  this  being  in  the  posterior 
quarter.  The  trachea  of  the  male  Red-breasted  Merganser  also  has  a singly 
dilation,  but  it  is  much  larger  than  in  the  Hooded  Merganser  and  is  just  an- 
terior to  the  midpoint  of  the  trachea.  In  the  male  American  Merganser  there 
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are  two  dilations.  In  the  male  Smew  there  is  none.  The  tympanum,  which  is 
present  in  the  male  in  all  four  species  discussed,  varies  in  configuration  and 
dimensions.  In  the  Hooded  Merganser  it  differs  decidedly  in  proportions  and 
in  the  number  of  fenestrae  from  that  of  the  Smew;  and  while  somewhat  similar 
in  shape  and  number  of  openings  to  those  of  the  American  Merganser  and  the 
Red-breasted  Merganser,  it  is  but  half 'as  large. 

The  trachea  of  the  female  Hooded  Merganser  is  shorter  and  smaller  than  in 
the  female  American  Merganser,  Red-breasted  Merganser  and  Smew.  In  all 
these  species,  however,  the  trachea  of  the  female  is  much  the  same. 
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HY  DALE  A.  ZIMMERMAN  AND  G.  HRYAN  IIARRY^ 

The  city  of  Autlan,  Jalisco,  is  about  one  hundred  miles  southwest  of  Gua- 
dalajara, and  not  far  from  the  Rio  San  Pedro.  Its  elevation  is  about  vIO(X) 
feet.  Mountains  rise  all  about  it — to  the  north  and  west  the  Sierra  de  Perote, 
to  the  southeast  the  Sierra  de  Autlan  and  the  X^evado  de  Colima,  and  to  the 
southwest  lesser  ridges  which  step  down  gradually  to  the  coastal  plain.  The 
highest  mountain  of  the  region  is  the  Xevado  de  Colima  (elev.  14,000  feet). 
Autlan  is  only  50  miles  from  the  Pacific. 

The  area  immediately  about  Autlan  is  arid  tropical.  Its  summers  are  hot  and 
its  winters  warm.  In  general,  precipitation  is  light,  though  occasional  torrential 
rains  in  summer  subject  the  slopes  to  heavy  erosion.  F'arming  is  carried  on 
only  during  the  rainy  season,  for  there  is  no  irrigation.  In  cultivated  districts 
fence-rows  and  scattered  thickets  provide  cover  for  quail  and  other  ground 
birds.  Uncultivated  areas  are  largely  scrubland  covered  with  an  open  shrubby 
growth  of  giant  cacti  (Lemaireocereus),  thorny  bushes,  and  trees  of  the  genera 
Prosopis,  Acacia,  Fouzolzia,  Croton,  Bnrsera,  and  Plumeria.  We  refer  to  this 
habitat  as  “scrub  forest”  where  the  trees  form  a fairly  dense  canopy  20  to  30 
feet  high. 

Most  of  the  area  about  Autlan  is  heavily  over-grazed.  There  is  abundant 
evidence  of  destructive  land-use.  Much  of  the  topsoil  has  been  eroded  from 
even  the  gentlest  slopes,  and  where  it  has  been  deposited  in  the  valleys  agricul- 
ture is  intensively  practiced.  The  clumps  of  grasses  and  ground-clinging  vines 
left  by  grazing  animals  provide  refuge  for  numerous  lizards  and  ground  squir- 
rels. We  saw  coyotes  occasionally. 

There  are  no  swamps  or  lakes  in  the  immediate  vicinity  of  Autlan,  but 
between  Autlan  and  (iuadalajara  are  a few  marshy  areas  where  herons  and 
other  water  birds  fed.  We  did  no  collecting  in  these  marshes. 

4'he  only  j:)assable  road  leading  southward  from  Autlan  soon  leaves  the  scrub- 
land, and  winds  up  oak-covered  slopes  to  an  elevation  of  about  4000  feet.  We 
did  some  collecting  in  these  oak  groves  nine  miles  south  of  the  city.  From  here 
the  road  drops  gradually  to  areas  of  luxuriant  vegetation  at  2000  feet.  Twenty 
miles  from  Autlan  (two  miles  north  of  the  village  of  La  Resolana),  at  an  eleva- 

1 This  paper  is  based  on  field  work,  done  from  June  26  to  August  7,  1949,  We  wish  to  thank 
H.  H,  Bartlett,  of  the  University  of  Michigan  Botanical  Gardens,  for  financial  aid;  J.  Van 
Tyne,  of  the  University  of  Michigan  Museum  of  Zoology,  for  ammunition;  Rogers  McVaugh 
and  Robert  Wilbur,  of  the  University  of  Michigan  Department  of  Botany,  for  assistance  in 
identifying  plants;  the  Direccion  General  Forestal  y de  Caza  in  Mexico  for  a scientific  col- 
lecting permit;  J.  L.  Deters,  of  Harvard,  for  making  certain  comjiarisons  for  us  at  the  Mu- 
seum of  (\)m|)arative  Zoology;  officials  of  the  U.  S.  National  Museum  for  lending  specimens; 
and  II.  ().  Wagner,  for  his  interest  and  helj). 
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tion  of  about  1500  feet,  the  road  penetrates  a dense,  tropical,  deciduous  forest. 
This  area  is  hot  and  humid,  being  subjected  to  daily  downpours  during  the 
rainy  season.  Here,  trees  of  the  genera  Ficus,  llura,  Calliandra,  Enterolobium 
and  Acacia  flourish.  On  the  slopes  directly  above  the  densely  wooded  bottom- 
lands Curatella  is  the  dominant  tree,  and  shrubs  of  the  genera  Piper,  CorcJwrus, 
Triumfetta,  Tournefortia,  Acalypha  and  Solanum  are  common.  Deer,  coati- 


Cultivated  bottomland  surrounded  by  scrub-covered  slopes  eight  miles  northeast  of  Autlan, 
Jalisco,  Mexico.  Photogra])hed  August  4,  1949,  by  G.  Bryan  Harry. 


mundis,  and  cougars  are  among  the  larger  mammals  of  the  area.  Ticks  and 
various  biting  and  stinging  insects  are  abundant,  contributing  their  share  to 
the  discomforts  of  the  country.  We  collected  here  for  a week  in  early  July  and 
occasionally  thereafter. 

Harry  spent  12  days  (July  19-August  1)  collecting  in  the  Sierra  de  Autlan. 
His  base  camp  there  (elev.  7200  feet)  was  near  a small  mountain  stream  ten 
miles  southeast  of  the  village  of  Tecomatlan.  Oak  forests  with  herbaceous 
ground-cover  are  dominant  in  that  area  from  4000  to  5000  or  6000  feet.  Higher 
1 still  are  open  stands  of  tall  pines  with  occasional  firs,  many  trees  being  two  or 
} three  feet  in  diameter.  Beneath  the  pines  is  a ground-cover  of  grass,  but  the 

\ natives  burn  the  slo]ies  during  the  dry  season.  In  jirotected  moist  pockets  the 

^ oak  forest  is  dense;  the  large  trees  are  covered  with  a tangle  of  ferns,  vines, 

I bromeliads,  mosses,  and  orchids.  Arbutus  trees  and  shrubs  of  the  genera  Salvia, 
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Conms,  and  Caslilleja  grow  in  both  sheltered  and  unsheltered  areas.  Above  the 
pines,  between  8()00  and  9()()()  feet,  there  are  meadows.  Here  lupine  grows  with 
the  dense,  tough  clum])s  of  waist-high  bunch  grass,  and  there  is  a scattering 
of  jiines  and  shrubbery. 

Podilymhus  podiceps.  Pied-billed  Grebe. — Noted  June  23:  two  adults  and  several  immature 
birds  on  a j)ond  30  miles  northeast  of  .Vutlan. 

Ardea  herodias.  Great  Blue  Heron. — One  was  feeding  with  Egrets  at  a roadside  pond  35 
miles  northeast  of  .-Vutlan  on  .August  7. 

Casmerodius  albus.  Egret. — .About  65  seen  in  recently  flooded  lowlands  15  to  35  miles  north- 
east of  .Vutlan  on  .August  7 

.l«(i5  diazi.  Me.xican  Duck. — On  June  23  we  saw  two  on  a temporary  pond  in  a cornfield 
20  miles  northeast  of  .Vutlan.  We  noted  the  greenish  bill  of  the  male  and  the  white  lines  border- 
ing the  sjieculums. 

Coragyps  atratus.  Black  Vulture. — Common  in  and  about  .Autlan  (up  to  4000  feet)  through- 
out our  stay.  On  July  15  Harry  saw  40  feeding  on  the  carcass  of  a cow  at  4000  feet  elevation. 
The  same  day,  at  .Autlan,  Zimmerman  saw  one  being  pursued  by  a female  Great-tailed  Grackle 
{Cassidix  mexicanus) . Largest  number  seen  during  one  day:  80  (July  25). 

Cathartes  aura.  Turkey  Vulture. — Less  numerous  than  the  above  but  noted  at  considerably 
greater  elevations.  Harry  saw  it  repeatedly  at  8000  to  8500  feet  July  23  to  31. 

Accipiter  spp. — On  June  30  Zimmerman  saw  what  he  took  to  be  a Sharp-shinned  Hawk 
(.4.  striatus)  being  pursued  by  a Sulphur-bellied  Flycatcher  {M yiodynastes  luteiventris),  20 
miles  south  of  .Autlan.  On  July  27,  in  the  Sierra  de  .Autlan  (8300  feet),  Harry  saw  what  he  be- 
lieved to  be  an  immature  Cooper’s  Hawk  (.4.  cooperi). 

Buteo  jamaicensis.  Red-tailed  Hawk. — Noted  throughout  our  stay,  at  3000  to  8500  feet, 
but  not  common.  .All  seen  clearly  were  adults.  Two  seen  July  15,  at  4000  feet,  were  soaring 
together  (Harry). 

Buteo  albicaudatiis  hypospodius.  White-tailed  Hawk. — The  most  common  hawk  of  the  scrub- 
land and  agricultural  areas.  Often  seen  “hanging”  in  air,  motionless  save  for  occasional  lower- 
ing and  raising  of  the  legs.  L'pon  sighting  prey,  “hanging”  birds  folded  their  wings  and  dropped 
swiftly  earthward.  On  June  23  we  saw  two  birds  capturing  and  eating  large  flying  insects  in 
midair,  kitewise.  On  the  evening  of  July  4 we  saw  one  of  two  soaring  birds  suddenly  dive  at  a 
passing  Raven  {Conus  corax)  and  pursue  it  for  several  hundred  yards.  Low-flying  White-tails 
were  frequently  attacked  by  Olive-backed  Kingbirds  (Tyrannus  melancholicus).  We  took  an 
adult  female  White-tail  in  non-breeding  condition  on  July  16,  and  an  immature  female  on 
July  25. 

Buteo  uitidus.  Gray  Hawk.— Identified  with  certainty  only  on  July  8 when  we  saw  one 
flying  low  over  the  forest  21  miles  south  of  .Autlan. 

Parabuteo  unicinctus.  Harris’  Hawk. — Single  birds  recorded  June  29  and  July  21  flying  over 
farmland  south  of  .Vutlan. 

Buteogallus  anthracinus.  Me.xican  Black  Hawk. — Twenty  miles  south  of  .Autlan,  on  .August 
5,  we  drove  to  within  ten  feet  of  a Mexican  Black  Hawk  j)erched  on  a log  beside  the  road. 
4'he  cere  and  l>ase  of  its  bill  were  bright  red-orange  and  its  legs  bright  yellow.  When  it  flew  a 
single  white  tail  band  and  the  white  tij)  showed.  Black-looking  hawks  were  seen  flying  in  this 
troj)ical  forest  area  several  times,  July  2 to  .August  5. 

Polyborus  clieriway.  Caracara. — From  July  27  to  .August  7 we  saw  several  daily.  Groups  of 
four  or  five  may  have  been  family  parties. 

Ortalis  vetula.  ('hachalaca. — Noted  occasionally  among  large  trees  in  the  tropical  deciduous 
forest  and  in  wooded  arroyos  near  .Vutlan. 

Deiidrortyx  macroura.  Long-tailed  Partridge. — On  July  2,  in  an  open  grove  of  oaks  ten  miles 
south  of  .Vutlan  (5(KX)  feet),  Harry  “squeaked”  a covey  of  several  birds  to  within  ten  yards 
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and  collected  a female.  The  eyes  of  this  bird  were  dark  brown,  the  fleshy  parts  otherwise 
bright  orange  red. 

Philortyx  fasciatiis.  Banded  Quail. — Fairly  common  in  the  arid  scrub,  coveys  of  10  to  20 
birds  being  seen  almost  daily.  When  running  through  the  brush  they  often  uttered  a rapid, 
high-pitched  pip-pip-pip.  When  they  burst  into  the  air  a muscial  pee-pee-pee-eeeee  accompanied 
the  whir  of  their  wings.  The  crop  of  a female  taken  July  13  was  filled  with  small  beetles.  Ap- 
parently the  Banded  Quail  has  not  been  previously  recorded  from  Jalisco  (see  Friedmann, 
Griscom  and  iMoore,  1950.  “Distributional  Check-List  of  the  Birds  of  Mexico,”  pt.  1,  p.  75). 

Colinus  virginianus.  Bob-white. — Coveys  fed  with  small  doves  in  the  scrubland  and  plowed 
fields  near  Autlan.  They  were  very  wary. 

Jacana  spinosa.  Jacana. — On  August  7 we  observed  two  birds  in  a pond  (choked  with  water 
hyacinth)  about  40  miles  northeast  of  Autlan. 

Actitis  macularia.  Spotted  Sandpiper. — One  record:  a bird  with  spotted  under  parts  seen 
at  a roadside  pool  30  miles  northeast  of  Autlan  on  August  7. 

Zenaida  asiatica  mearnsi.  White-winged  Dove. — Seen  frequently  (one  or  two  a day)  in  the 
dry  scrub  throughout  our  stay.  Our  only  specimen,  a female  with  enlarged  ovary  taken  July 
11,  measures:  wing,  155.5;  tail,  111  mm. 

Scardafella  inca.  Inca  Dove. — Up  to  five  pairs  seen  daily  in  the  scrubland.  On  August  4 
we  found  a nest  (with  bird  incubating  two  eggs)  about  ten  feet  up  in  a giant  cactus.  An  adult 
and  a juvenile  were  taken  July  27. 

Columhigallina  passerina  pallescens.  Ground  Dove. — A few  observed  almost  daily  in  the 
scrubland.  We  did  not  find  a nest,  but  the  oviduct  of  a female  taken  July  26  held  an  egg  nearly 
ready  for  laying. 

Leptotila  verreauxi.  White-fronted  Dove. — Recorded  only  on  July  15  when  Zimmerman 
took  an  immature  male  northeast  of  Autlan.  The  irides  of  this  specimen  were  pale  yellow,  the 
bare  circumorbital  region  dull  lavender-pink,  the  loral  area  dull  blue.  The  abdomen  and  under 
tail  coverts  are  much  darker  and  huffier  than  those  of  an  immature  male  specimen  of  L.  v. 
angelica  (from  Texas)  at  hand. 

Ara  militaris.  Military  Macaw. — Recorded  three  times:  three  flying  together  six  miles 
south  of  Autlan,  June  26;  a single  bird,  July  5;  and  a flock  of  12  flying  over  the  tropical  de- 
ciduous forest,  July  8. 

Aratinga  canicular  is.  Orange-fronted  Parakeet. — Abundant  in  the  tropical  deciduous  forest 
south  of  Autlan.  Individuals,  pairs,  and  flocks  of  up  to  80  were  seen  repeatedly.  They  were 
noisy,  particularly  at  dawn  when  they  came  in  large  numbers  to  the  fig  trees  near  camp.  Our 
two  specimens,  both  much  worn  (male,  wing,  132,  tail,  94  mm.;  female,  wing,  133.5,  tail,  97), 
resemble  the  race  clarae  in  that  “the  greenish  blue  of  the  crown  continues  anteriorly  around 
the  bare  space  in  front  of  the  eye.  . .”  (Moore,  1937.  Proc.  Biol.  Soc.  Washington,  50:  101); 
but  their  measurements,  admittedly  not  satisfactory  because  of  wear,  seem  to  be  closer  to  those 
of  ehurnirostrum  {ibid.,  p.  102). 

Forpiis  cyanopygius.  Mexican  Parrotlet. — We  saw  flocks  of  10  to  20  of  these  wary  tiny 
parrots  in  and  along  the  edges  of  the  forest  20  to  22  miles  south  of  Autlan  in  late  June  and 
early  July.  We  usually  saw  them  in  the  early  morning  with  the  flocks  of  Orange-fronted 
Parakeets. 

Piaya  cayana  mexicana.  Squirrel  Cuckoo. — Noted  occasionally  in  the  forest  20  miles  south 
of  Autlan,  July  2 to  8.  Seen  and  heard  infrequently  in  the  arid  scrub  near  town  where  a male 
was  taken  June  25.  The  irides  of  this  bird  were  bright  cherry  red.  A large  grasshopper  was  in 
its  stomach.  The  call  of  this  species  was  a loud,  measured  chuck  . . . chuck  . . . chuck  . . , as 
many  as  40  or  50  notes  repeated  in  slow  succession. 

Geococcyx  velox  melanchima.  Lesser  Road-runner. — Observed  occasionally  in  the  scrubland 
and  along  the  roads  at  from  3000  to  4000  feet.  A male  taken  by  Zimmerman  on  June  28  had 
been  feeding  on  large  red  ants.  The  irides  of  this  bird  were  brown  with  a dark  buff  ring  around 
the  pupil;  the  bare  skin  around  the  eye  was  bright  blue  except  for  a small  area  of  blood  red 
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posteriorly;  the  l)ill  was  gray  above,  pale  blue-green  below,  the  legs  greenish  in  front,  blue 
behind.  Several  times  we  saw  Lesser  Road-runners  pursue  and  capture  small  lizards. 

Crotopha^a  sulcirostris.  (iroove-billed  Ani. — One  of  the  most  common  birds  of  the  farmlands, 
associating  with  Red-eyed  Cowbirds  {Tangavius  aeneiis)  among  cattle  in  the  fields,  sometimes 
jierching  and  feeding  on  the  animals  themselves.  Two  nests,  found  in  low  acacias  along  the 
road  June  28  and  July  12,  appeared  to  be  built  entirely  of  sticks.  The  usual  call  note  was  a 
burro-like  cliau'-eek  or  clia-eek-eek,  the  last  one  or  two  syllables  higher  than  the  first.  .\n  adult 
male  (testes  unenlarged)  was  taken  near  Autlan  on  June  27.  A nearly  llightless  young  bird 
captured  July  23  was  infested  with  larvae  similar  to  those  discussed  under  M egarynchus 
pitangmi. 

Glaucidium  minutissimiim.  Pygmy  Owl. — Infrcfiuenth'  recorded  in  and  along  the  edges  of 
the  troj)ical  deciduous  forest  south  of  Autlan.  Ordinarily  we  found  three  or  four  birds  together 
in  the  lower  branches  of  the  larger  trees.  Two  were  seen  in  a mimosa  thicket  a mile  north  of 


Pygmy  Owl  {Glaucidium  minutissimiim).  Photographed  19  miles  south  of  .\utlan,  Jalisco, 
Mexico,  June  30,  1949,  by  Dale  A.  Zimmerman. 


.\utlan  (3(K)()  feet),  June  25.  Our  single  sj^ecimen  (male,  possibly  immature,  taken  June  30 
at  15(K)  feet)  appears  to  be  identical  with  a Guerrero  specimen  of  G.  m.  griscomi  in  the  Museum 
of  Comparative  Zoology  except  that  it  is  smaller  (wing,  82;  tail,  51  mm.)  and  its  pileum  is 
unspotted.  Both  of  these  variations  may  be  due  to  immaturity,  or  it  is  j)ossible  that  our  S{)eci- 
men  rej)resents  the  race  palmarum. 

X yctidromus  albicollis.  Paura(iue. — Identified  only  in  forest  clearings  20  to  23  miles  south 
of  .\utldn.  4'he  behavior  of  an  adult  bird  flushed  by  Zimmerman  was  interesting;  after  alight- 
ing it  raised  itself  on  its  legs  and  bobbed  its  head  uj)  and  down  several  times.  When  approached 
closely  it  tlew  some  50  feet,  flopped  to  the  ground,  quickly  turned  and  bobbed  its  head  once  or 
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twice,  then  flew  back  and  landed  almost  at  the  observer’s  feet.  Here  it  continued  its  head- 
bowing for  nearly  a minute,  whereafter  it  flew  out  of  sight.  Perhai)S  it  was  trying  to  divert 
attention  from  its  young.  Thirty  minutes  earlier  Zimmerman  had  accidentally  killed  the  only 
two  young  known  to  be  in  the  vicinity  when  he  had  shot  the  adult  male  that  apparently  was 
brooding  them. 

Pliaetliornis  superciliosus.  Long-tailed  Hermit. — Twice  during  the  morning  of  June  30 
Zimmerman  clearly  saw  a bird  of  this  species  at  very  close  range  plucking  insects  from  a 
sj)ider’s  web  above  a small  forest  stream.  Friedmann,  Griscom  and  Moore  {op.  cit.,  p.  161) 
do  not  list  this  species  from  Jalisco. 

Amazilia  heryllina  viola.  Berylline  Hummingbird. — Zimmerman  shot  a male  in  oak  forest 
(4000  feet)  south  of  .\utlan  July  16.  Others  were  seen  there  several  times  during  July. 

Amazilia  riitila.  Cinnamomeous  Hummingbird. — Common  at  the  forest  edge  21  miles 
south  of  Autlan,  being  seen  there  daily. 

Cynanthus  latirostris.  Broad-billed  Hummingbird. — Several  seen  and  a male  (wing,  49.5; 
tail,  31.5;  culmen,  20  mm.)  taken  northeast  of  Autlan,  June  25.  This  bird  has  the  measure- 
ments and  white  under  tail  coverts  of  magicus,  but  the  merging  of  the  blue  of  the  throat  with  the 
green  of  the  belly  is  even  more  pronounced  than  in  a topotype  (at  hand)  of  propinquus. 

Heliomaster  constanti.  Plain-capped  Star-throat. — Several  seen  feeding  with  the  commoner 
Broad-bills  among  giant  cactus  flowers,  June  25.  Immature  male  taken  that  day. 

Trogon  mexicaniis.  Mexican  Trogon. — Noted  by  Harry  on  July  23,  26,  and  29  in  pine-oak 
forest  between  7500  and  9000  feet  on  the  Sierra  de  Autlan. 

Trogon  elegans  ambiguiis.  Coppery-tailed  Trogon. — One  to  six  seen  daily  in  the  tropical 
deciduous  forest  south  of  Autlan.  Breeding  female  and  male  taken  June  30  and  July  5 re- 
spectively. Young  bird  seen  July  9. 

Trogon  citreolus.  Citreoline  Trogon. — Recorded  only  on  July  6 when  Zimmerman  collected 
a singing  male  (enlarged  testes)  in  the  forest  21  miles  south  of  Autlan.  The  plumage  of  this 
specimen  is  nearly  identical  with  that  of  an  adult  female.  The  head,  back,  and  tail  are  plain 
slate  gray  without  a single  iridescent  feather.  The  mottled  brown  alula  of  the  right  wing  and 
the  plumulaceous  character  of  some  of  the  under  tail  coverts  suggest  immaturity.  The  song 
of  this  individual  was  a low,  soft  lioo-koo,  hoo-koo,  hoo-koo.  The  brilliant  lemon  yellow  iris 
showed  clearly  in  the  field. 

Momotiis  m.  mexicaniis.  Russet-crowned  Motmot. — Single  birds  seen  infrequently  near 
streams  in  the  forest  15  to  21  miles  south  of  Autlan.  Adult  female  taken  July  6 (Zimmerman). 

Colaptes  cafer.  Red-shafted  Flicker. — Noted  occasional!}’  in  j)ine  forests  (7500-8000  feet) 
on  the  Sierra  de  Autlan  in  late  July  (Harry). 

Centurus  chrysogenys  Jiavinuchus.  Golden-cheeked  Woodpecker. — Abundant  in  the  scrub- 
land among  giant  cacti;  less  numerous  at  the  edge  of  the  tropical  deciduous  forest.  On  June 
25  Zimmerman  observed  what  he  believed  to  be  a courtshij)  display:  a male,  perched  on  a 
large  cactus  fruit,  bowed  elaborately,  swaying  and  spreading  his  wings,  sometimes  hanging 
upside  down,  before  a female.  These  actions  were  accompanied  by  a flicker-like  chicker- 
cliicker-chicker,  etc.  The  performance  lasted  about  three  minutes.  Adult  (female  in  coloration) 
with  well-defined  brood-{)atch  taken  June  24. 

Balanospliyra  f.  formicivora.  Acorn  Woodpecker. — Seen  occasionally  in  oak  and  i>ine  forests 
at  about  8000  feet.  Harry  collected  a female,  July  25. 

Piculiis  auricularis.  Gray-crowned  Woodpecker. — Zimmerman  collected  an  adult  female 
in  scrub  oak  forest  (4500  feet),  July  29. 

Dendrocopos  scalaris  centrophilus.  Ladder-backed  Woodpecker. — One  or  two  pairs  seen 
daily  in  the  scrubland.  A male  taken  July  27  (wing,  101;  tail,  56;  culmen,  22.5  mm.)  and  a 
female  taken  July  25  (wing,  94,  culmen,  18.5  mm.)  have  the  dark  under  parts  and  broad  black 
dorsal  bars  of  centrophilus. 

Dendrocopos  arizonae  fraterciilus.  .\rizona  Woodpecker. — Harry  took  a female  in  mixed 
pine-oak  forest  (8000  feet),  July  23.  The  wing  (100  mm.)  of  this  bird  is  shorter  than  that  of  the 
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shortcsl-wingcd  female  D.  a.  fraterculus  measured  l)y  Ridgway  (1914.  U.  S.  Xatl.  Mus.  Bull. 
50,  pt.  6,  p.  263). 

Xipliorliyuclius  Jiavigaster.  Ivory-ljilled  W’oodcreeper. — Seen  sparingly  in  the  tropical  de- 
ciduous forest  during  July  and  early  August.  Two  immature  males  taken  (July  9;  .\ugust  5). 
In  neither  of  these  is  the  hill  or  tail  full  grown.  The  .\ugust  specimen  (hill,  24  mm.)  apj)ears 
to  he  the  older.  In  both  specimens  the  throat  feathers  are  huff,  tij)j>ed  with  dusky,  and  the 
hreast  markings  are  distinct,  the  huff  striping  being  more  sharply  defined  than  that  of  adults. 
The  i)lumage  has  a rich  yellowish  cast  throughout,  probably  a concomitant  of  immaturity. 

Platypsoris  aglaiae  alhiventris.  Rose-throated  Becard. — Recorded  three  times.  By  follow- 
ing a food-carrying  female  Zimmerman  found  a nest  in  a large,  isolated  fig  tree  in  a [>lowed 
field  near  Autlan  on  July  26.  The  tree  held  also  an  occupied  nest  each  of  the  Vermilion  Fly- 
catcher {Pyroceplialiis  rubinus)  and  Mexican  Cacique  (Cassiculus  melanicterus).  The  ragged, 
bulky  becard  nest  was  about  ten  inches  long  and  eight  inches  wide,  and  was  attached  to  the 
tip  of  a long  branch  30  feet  above  the  ground.  Both  adults  made  regular  trips  to  the  nest  but 
only  the  female  was  seen  with  food  in  her  bill.  Three  days  later  there  was  no  sign  of  the  becards 
at  or  near  the  nest.  Zimmerman  took  a breeding  male  near  Autlan  on  July  23. 

Tityra  semifasciata.  Masked  Tityra. — Rather  common  in  forest  south  of  Autlan.  Conspicu- 
ous because  of  its  coloration,  loud  calls  and  fearlessness.  Usually  seen  in  groups  of  four  or  five. 
Small  fruits  seemed  to  be  its  principal  food  though  the  stomach  of  one  specimen  contained  a 
few  insects.  Our  two  specimens  (males,  June  30,  July  21)  are  slightly  darker,  especially  above, 
than  male  specimens  of  personata  at  hand,  and  the  black  of  the  outer  webs  of  the  lateral  rec- 
trices  is  extensive  (wing,  133.5,  130  mm.;  tail,  81,  76.5;  culmen,  26,  26.5;  tarsus,  27,  28); 
probably  they  represent  the  race  griseiceps. 

Pyroceplialiis  rubinus  mexicaniis.  Vermilion  Flycatcher. — The  most  abundant  flycatcher 
and  one  of  the  commonest  birds  of  the  arid  scrub.  Xests  with  young  found  June  30  and  July 
26  were  about  20  feet  above  ground  in  large  trees.  That  found  July  26  was  in  a fig  tree  which 
also  held  active  nests  of  Cassiculus  melanicterus  and  Platypsaris  aglaiae  (see  above).  Two  males 
and  four  females  taken  June  29  to  August  2. 

Tyranniis  melancholicus  occidentalis.  Olive-backed  Kingbird. — Seen  regularly  in  the  farm- 
ing areas  and  scrubland  near  Autlan,  but  not  common.  Specimens  taken:  adult  male,  June 
29;  two  young  males,  .\ugust  5. 

Tyrannus  crassirostris.  Thick-billed  Kingbird. — A noisy,  conspicuous  species  recorded  six 
times,  June  29-August  4,  in  the  scrubland.  It  probably  bred  there  for  Zimmerman  found  three 
young  accomjmnied  by  adults  on  July  26.  Some  of  the  notes  of  this  bird  are  similar  to  those  of 
a Vermilion  Flycatcher  but  louder  and  longer:  brrr-zee  or  piirr-eet,  the  last  syllable  slurring 
upward.  longer  call,  a loud,  raucous,  throaty  cheek,  cheek,  cheek,  purreek,  was  also  heard. 
Our  two  specimens  (males,  June  29,  July  22)  appear  to  be  larger,  darker-crowned,  and  paler 
below  than  specimens  from  Xayarit  and  Sinaloa. 

M yiodynastes  luteiventris.  Sulphur-bellied  Flycatcher. — Encountered  wherever  we  went 
below  4(XK)  feet  but  more  numerous  in  the  heavy  woodlands  than  in  the  drier  scrub.  Usually 
the  most  conspicuous  bird  in  the  forest,  its  sneeze-like  calls  being  heard  throughout  the  day. 
Specimens:  male,  June  27;  female,  June  30. 

Megarynchiis  pitangua.  Boat-billed  Flycatcher. — Seen  only  in  the  tropical  deciduous  forest 
and  rare  there.  One  pair,  feeding  recently  fledged  young,  seen  July  8.  The  female  (collected) 
was  infested  with  seven  white  larvae  from  1.5  to  2 cm.  in  length,  .\fter  the  bird  died,  six  larvae 
emerged,  two  through  the  skin  of  the  throat,  two  from  each  wing  at  the  wrist.  .Another  was 
found  in  the  throat  during  the  skinning  j)rocess.  The  flycatcher  was  taken  within  60  miles  of 
the  type  locality  of  caniceps,  yet  its  measurements  are  closer  to  those  of  tardiusculus  (exposed 
culmen,  31.5;  width  of  culmen,  14.5  mm.). 

Pitangus  sulphuralus.  Derby  Flycatcher. — XMted  occasionally  near  the  forest  edge  about 
20  miles  south  of  .\utlan  and,  especially  in  late  July,  in  the  scrubland  up  to  3000  feet.  Our 
single  specimen  (male,  July  21)  is  in  juvenal  plumage.  Its  crown  is  wholly  dark  except  for  one 
yellow  feather. 
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Myiarchiis  cinerascens  inquietus.  Ash-throated  Flycatcher. — Single  individuals  recorded 
July  4 and  13  in  the  scrubland.  Male  (wing,  86;  tail,  81.5;  culmen,  14  mm.)  taken  on  the  for- 
mer date. 

Myiarchus  tyrannulus  niagister.  Arizona  Crested  Flycatcher. — Two  males  in  juvenal  plum- 
age taken  by  Zimmerman  near  Autlan,  July  25. 

Myiarchus  tuberculifer  quendus.  Dusky-capped  Flycatcher. — Bird  in  juvenal  plumage 
(wing,  75;  tail,  77;  culmen,  14.8  mm.)  collected  along  the  forest  edge  22  miles  south  of  Autlan, 
July  21. 

Contopus  p.  pertinax.  Greater  Pewee. — Observed  July  16  (adult  feeding  a young  bird) 
and  July  29  in  oak  forest  at  4500  feet.  Female  (wing,  99;  tail,  79;  culmen,  15.5  mm.)  taken  on 
latter  date. 

Empidonax  difficilis.  Western  Flycatcher. — Several  seen  and  a male  in  juvenal  plumage 
taken  in  pine  forest  on  the  Sierra  de  Autlan  at  8100  feet,  July  23  (Harry). 

Mitre phanes  phaeocerciis.  Tufted  Flycatcher. — Seen  daily  July  25-31  in  pine  and  oak  forest 
on  the  Sierra  de  Autlan  (Harry).  The  upper  parts  of  a female  taken  July  25  at  8000  feet  are 
too  dark  and  the  bill  is  too  large  for  teniiirostris. 

Stelgidopteryx  ruficoUis.  Rough-winged  Swallow. — Single  birds  seen  in  Autlan,  July  1 and 
24.  Several  flocks  (10  to  30  birds)  seen  feeding  over  farmland  north  of  town,  August  4. 

Hirundo  rustica.  Barn  Swallow. — Common  in  Autlan  and  around  dwellings  south  of  the 
city.  Adults  seen  feeding  young,  July  16. 

Corvus  corax.  Raven. — From  one  to  15  seen  daily.  Noticeable  as  they  fed  in  plowed  fields 
at  any  hour  between  daybreak  and  late  afternoon.  Small  groups  often  observed  flying  east- 
ward at  dusk. 

Calocitta  formosa  colliei.  Magpie-Jay. — Seen  occasionally  in  rocky  arroyos  and  scrubland. 
Harry  found  a short-tailed  young  bird,  evidently  just  out  of  the  nest,  July  12.  On  July  20,  at 
the  same  locality,  he  saw  three  young  all  capable  of  strong  flight,  but  still  accompanied  by 
their  parents.  Adult  male  (with  black  crest,  auriculars  and  throat)  taken  June  24. 

Xanthoura  yncas  speciosa.  Green  Jay.— Noted  along  a stream  in  the  oak  forest  on  the  Sierra 
de  Autlan,  July  28  and  30.  A male  (wing,  131;  tail,  157  mm.)  collected  by  Harry  on  July  30 
has  the  yellowish-white  eyelid  feathers  (some  tipped  with  blue),  yellow  forehead,  and  yellow- 
ish bases  of  the  blue  hindneck  feathers  characteristic  of  this  race. 

Cissilopha  san-blasiana  nelsoni.  San-Blas  Jay. — Common  in  dense  forest  south  of  Autlan 
(about  1500  feet).  Seen  in  pairs  and  groups  of  four  or  five.  Rare  in  scrub  areas  at  3000  feet. 
Birds  seen  carrying  sticks,  possibly  for  nest  construction,  July  7.  The  stomach  of  a female 
taken  June  26  contained  insects  and  a small  snail. 

Cyanocitta  stelleri.  Steller’s  Jay. — Seen  daily,  July  22-31,  in  pine  forest  on  the  Sierra  de 
Autlan.  Female  taken  July  22  (Harry). 

Sitta  carolinensis.  White-breasted  Nuthatch. — Seen  frequently  in  pine-oak  forest  on  the 
Sierra  de  Autlan  (about  7500  feet),  July  23-31.  Young  male  taken  July  25  (Harry). 

Certhia  familiar  is  jaliscensis.  Brown  Creeper. — Noted  frequently  in  pine-oak  forests  on  the 
Sierra  de  Autlan  (7500-8900  feet).  Male  taken  July  27  (Harry). 

Campylorhynchus  gularis.  Spotted  Wren. — Found  only  in  clearings  and  in  vegetation  be- 
neath scrubby  oaks  at  4000  feet  nine  miles  south  of  Autlan.  On  July  29,  on  one  hillside,  Zim- 
merman encountered  six  adults  and  eight  long-tailed  young  birds  actively  foraging  low  in  the 
thicket.  He  collected  from  a family  group  the  adults  and  one  of  three  young.  The  color-pattern 
of  the  young  bird  was  quite  unlike  that  of  either  adult:  its  underparts  were  unspotted  and  its 
pileum  was  black  (brown  in  adults).  It  had  a black  })ost ocular  streak  and  the  suiierciliary  line 
was  wider  than  in  the  adults.  The  irides  were  gray,  those  of  the  adults  bright  rusty  orange. 
This  species  and  C.  jocosus  have  been  regarded  as  conspecific  by  some  taxonomists,  but  the 
fact  that  the  juvenal  j)lumage  of  the  one  differs  strikingly  from  that  of  the  other  does  not  seem 
to  supj)ort  such  a concept  (c/.  van  Rossem,  A.  J.,  1938.  Bull.  Brit.  Ornitli.  Club,  59:  11). 

Thryothorus  sinaloa.  Sinaloa  Wren. — Noted  daily  in  the  scrubland  and  along  the  forest 
edge  (1500  to  4000  feet).  Its  song  was  a loud  pee,  tioa,  weet-weet,  'u.’oit-woit-u'oit-woit , often  end- 
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iiiR  with  a higher  pitched  'd'it!  Two  males  taken  July  9 and  13  are  darker  and  less  rufous  than 
si.x  T.  s.  similoa  specimens  at  hand  (though  the  brightness  of  some  of  these  may  be  due  to 
“fo.xing”).  The  dorsal  coloration  of  our  birds  is  closer  to  that  of  the  geographically-far-removed 
cinereus,  while  the  heavy  sjiotting  on  the  lower  belly  and  abdomen  is  different  from  that  of 
any  other  specimens  at  hand. 

Thryomanes  beu'icki.  Bewick’s  Wren. — Noted  only  on  July  10  when  Zimmerman  collected 
near  .\ultan  one  of  three  young  being  fed  by  an  adult. 

Troglodytes  hrunneicoUis.  Brown-throated  Wren. — Seen  daily  July  22-31,  in  oak,  pine,  and 
bunch  grass  habitats  on  the  Sierra  de  Autlan  (Harry).  .\  young  female  taken  July  27  (83(K) 
feet)  is  slightly  j)aler  below  than  a female  in  stub-tailed  juvenal  jjlumage  from  the  Mt.  Tan- 
dtaro  district  of  Michoacan  (UMMZ  115,792). 

Gather pes  m.  mexicanus.  Canyon  Wren. — A few  seen  or  heard  daily  in  .\utlan  and  in  nearby 
arroyos.  .\dult  male  (June  29)  and  young  female  (.\ugust  6)  taken. 

Toxostoma  cuni'-ostre.  Curve-billed  Thrasher. — Seen  occasionalh’  in  scrubland  in  late  July. 
Young  birds  taken  July  22  and  25;  adult  female  (wing,  106;  tail,  102.5;  culmen,  27.5  mm.) 
taken  July  29.  On  the  basis  of  measurements  the  adult  seems  closer  to  the  nominate  race  than 
to  occidentale. 

Mimiis  polyglotlos.  Mockingbird. — Seen  occasionally  in  roadside  thickets  between  Autlan 
and  Guadalajara. 

Turdus  migratoriHS.  Robin. — Adults  and  young  seen  July  25-27  in  pine  and  oak  forests  on 
the  Sierra  de  Autlan  (Harry). 

T Urdus  r.  rufo-palliatus.  Rufous-backed  Robin. — Seen  only  in  the  tropical  deciduous  forest 
south  of  Autlan.  Its  alarm  note,  a low  chuck,  reminded  us  of  T.  migratorius.  Adults  were  seen 
carrying  food,  July  21.  The  irides  of  a freshly  killed  male  (July  21)  were  rusty  brown,  the  eye- 
lids and  bill  ochre-orange. 

Turdus  assimilis  renominatiis.  White-throated  Robin. — Found  in  the  same  habitat  as  the 
above  but  twice  as  numerous  and  usually  stayed  high  in  the  trees,  seldom  near  the  ground. 
Song,  call  notes,  and  behavior  very  similar  to  those  of  T.  migratorius.  A male  taken  June  30 
is  more  tan  and  less  olive-gray  below,  and  appreciably  duller,  paler,  and  less  olive  above  than 
examples  of  the  nominate  race.  It  is  even  somewhat  duller  than  specimens  of  renominatiis 
at  hand.  Female  taken  July  9.  Irides  of  both  sexes  were  dark  rusty,  the  eyelids  lemon  yellow, 
and  the  bill  brownish-black  above,  yellow-brown  below. 

Catharus  occidentalis  fulvescens.  Russet  Nightingale-Thrush. — Heard  at  dawn  and  dusk 
daily,  July  21  to  31,  near  mountain  streams  in  oak  forest  on  the  Sierra  de  Autlan  (Harry). 
.\dults  and  young  taken  July  28  and  29.  The  adults  differ  puzzlingly  inter  se,  the  female  being 
brighter  than  the  male  throughout  the  upper  parts. 

Sialia  sialis.  Bluebird. — Seen  infrequently  in  scrubland  and  oak  forest  (3000  to  4000  feet). 
Two  males  (adult  and  young)  taken  .\ugust  4. 

Polioptila  plumhea  bairdi.  Black-caj)ped  Gnatcatcher. — Seen  occasionally  in  the  scrubland. 
Our  female  (July  4)  agrees  with  specimens  of  P.  plumbea  bairdi  at  hand,  though  the  tail  (50.5 
mm.)  is  longer  than  Ridgway’s  average  (43.5)  for  females  of  that  form.  .\  male  (July  23)  is 
also  close  to  bairdi  but  the  white  in  the  second  rectrix  is  more  restricted  than  in  most  speci- 
mens of  that  race  at  hand. 

Ptilogonys  cinereus.  Gray  Silky-Flycatcher. — Female  (j)lumage  badly  worn)  taken  on  the 
Sierra  de  .\utlan,  .\ugust  1 (Harry). 

J.anius  ludimcianus.  Loggerhead  Shrike. — Fairly  common  in  the  scrubland.  On  July  27 
three  young  birds,  capable  of  feeding  themselves,  were  seen  begging  from  an  indifferent  adult. 

Vireolanius  melitophrys  goldmani.  Chestnut-sided  Shrike- Vireo. — The  chest-band  of  a male 
taken  l>y  Harry  in  j)ine  forest  on  the  Sierra  de  .\utlan  (9(KK)  feet)  July  25,  is  rufous,  not  deep 
chestnut  (as  in  the  nominate  race);  contrary  to  Nelson’s  original  description  of  the  type  of 
goldmani  (1903.  Proc.  Biol.  Soc.  Washington,  16:  155),  however,  the  gray  of  the  jffleum  meets 
abruptly’  the  green  of  the  l>ack.  The  type  of  goldmani  is,  of  course,  a female. 
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Vireo  huttoni  mexicanus.  Hutton’s  Vireo. — Females  taken  July  27  and  31  in  pine-oak  forest 
on  the  Sierra  de  Autlan  (Harry). 

Vireo  h.  hypochryseus.  Golden  Vireo. — Singing  male  taken  July  5 along  the  forest  edge  21 
miles  south  of  Autlan  (Zimmerman).  The  irides  of  this  bird  were  bright  rusty-brown,  the 
bill  bluish,  tinged  with  pink  below,  and  the  legs  gray-blue.  Two  small  yellow  birds  seen  along 
a stream  19  miles  south  of  Autlan,  June  30,  were  probably  of  this  species. 

Vireo  olivaceus  hypoleucus.  Red-eyed  Vireo. — Present  in  the  scrub  forest  near  Autlan,  but 
more  abundant  near  edge  of  tropical  deciduous  forest  farther  south.  Adult  female  taken 
June  24.  A nest  found  July  6 was  in  a sapling,  on  a dead  branch  eight  feet  above  a dry  stream 
bed.  An  adult  was  on  the  nest.  Another  adult,  which  had  been  singing  nearby,  promptly  at- 
tacked and  pursued  a cacique  that  alighted  in  a tree  some  20  feet  from  the  nest. 


Nest  and  egg  of  Rufous-capped  \Varl)ler  {B a sile uterus  rufifrons).  Two  other  eggs  were  in 
the  grass  close  by.  Photographed  20  miles  south  of  Autlan,  Jalisco,  Mexico,  July  21,  1949, 
by  Dale  A.  Zimmerman. 


Panda  pitiayumi  pulclira.  Pitiayumi  Warbler. — Male  and  female  taken  nine  miles  south 
of  .\utlan  July  15  and  16. 

Myioborus  m.  miniatus.  Bright-bellied  Redstart. — Several  seen  and  a female  in  Juvenal 
plumage  taken  on  the  Sierra  de  Perote  (5000  feet),  July  2 (Harry). 

Euthlypis  1.  laclirymosa.  Fan-tailed  Warbler. — Male  taken  July  19  in  a forested  ravine  nine 
miles  south  of  Autlan  (Zimmerman).  4'his  bird  seems  to  represent  the  nominate  race,  though 
its  wing-length  (70.5  mm.)  is  less  than  that  of  four  Tamaulipas  males  (73-75,  average,  74) 
in  the  Sutton  collection. 

Ergaticus  ruber.  Red  W arbler. — Seen  daily,  July  23-29,  in  oak  and  pine-oak  forests  (8(KK) 
feet)  on  the  Sierra  de  Autlan.  Male  taken  July  23  (Harry). 
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Basileuterus  belli  bateli.  Bell’s  Warbler. — Seen  daily  in  oak  and  pine-oak  forest,  Sierra  de 
Autlan,  July  22-31.  Sj)ecimens  taken;  female  (wing,  62,  tail,  60  mm.),  July  22;  female  (?) 
(wing  62.5,  tail  59  mm.),  July  30;  juvenile  (sex?),  July  22. 

Basileuterus  rufifrons  dugesi.  Rufous-capped  Warbler. — Seen  freriuently  on  brushy,  grass- 
covered  hillsides  south  of  Autlan  (4000  feet).  Less  common  along  the  forest  edge  at  about 
1500  feet.  A nest  containing  four  well  developed  young,  found  in  the  latter  area  July  8,  was 
on  the  bank  of  a roadside  drainage  ditch.  It  was  well  concealed  by  long,  overhanging  grasses 
and  constructed  of  the  same  material,  being  lined  with  finer  grasses  and  rootlets.  Both  adults 
were  feeding  the  young.  On  July  21,  our  next  visit,  this  nest  contained  one  egg  and  two  others 
were  in  the  grass  a foot  or  so  away,  but  we  did  not  see  the  warblers  themselves.  The  song  of 
this  sj)ecies  resembles  that  of  a Chipping  Sparrow  {Spizella  passerina),  and  was  recorded  by 
us  as  ti-ti-ti-ti-ti-ti  and  che-che-clie-che-che.  .Adults  at  the  nest  uttered  a soft  tip. 

Passer  domesticus.  House  Sj:>arrow. — Not  common  at  .Autlan.  .An  occupied  nest  found  there 
June  24. 

Cassiculus  melanicterus.  Mexican  Cacique. — .A  conspicuous  bird  of  the  tropical  deciduous 
forest.  Mornings  and  evenings  we  heard  its  notes  there — an  odd  ker-yack,  ker-yack,  ker-yack, 
and  a somewhat  A gelaiusAike  clieedle-quaaaaa.  Two  males  taken  (July  20;  July  26).  Its  long 
pendulous  nests  were  on  the  lower  branches  of  tall,  isolated  trees  along  the  forest  edge.  We 
saw  no  evidence  of  colonial  nesting.  An  active  nest  found  July  26  was  in  a fig  tree:  in  the  same 
tree  were  two  other  active  nests — one  of  the  V^ermilion  Flycatcher  and  one  of  the  Rose-throated 
Becard.  .A  cacique  nest  found  July  7 probably  held  eggs,  for  we  saw  the  adults  change  places 
several  times  that  day.  Nesting  caciques  ordinarily  were  tolerant  of  other  birds,  but  we  saw 
one  male  chasing  a Golden-cheeked  Woodpecker  that  had  alighted  in  the  cacique’s  nest-tree. 

Tangavius  a.  aeneus.  Red-eyed  Cowbird. — Small  flocks  seen  in  farming  areas  and  scrub- 
land throughout  our  stay.  Specimens  taken  June  26,  July  26,  and  .August  4.  Our  single  adult 
male  measures:  wing  114.9,  tail  78.5  mm. 

Molotlirus  ater  obscurus.  Brown-headed  Cowbird. — .A  bird  in  Juvenal  plumage  collected  in 
the  scrubland  .August  4 was  the  only  Brown-headed  Cowbird  we  encountered.  In  this  speci- 
men the  outer  rectrices  are  marked  with  buffy  white  in  such  a wa\'  as  to  give  the  tail  a pattern 
much  like  that  of  a Chestnut-collared  Longspur  {Calcarius  ornatus). 

Cassidix  m.  mexicanus.  Great-tailed  Grackle. — Small  numbers  seen  near  .Autlan  throughout 
our  stay.  Immature  male  taken  .August  5. 

Icterus  w.  u'agleri.  Wagler’s  Oriole. — Pairs  seen  July  14  and  .August  2 near  water  holes  in 
the  scrubland.  .A  male  taken  July  14  approaches  castaneo pectus  in  size  (wing,  112;  tail,  115; 
culmen,  23  mm.). 

Icterus  pustulatus.  Scarlet-headed  Oriole. — Common  in  the  scrubland.  Seen  occasionally 
along  the  forest  edge  at  1500  feet.  .Adults  seen  feeding  a recently  fledged  bird,  July  7.  Three 
specimens  taken  from  a flock  of  eight  immatures,  August  3.  Our  adult  males  (June  26,  July 
10)  possess  the  small  lanceolate  dorsal  markings  of  microstictus,  though  the  size  of  these  mark- 
ings dilTers  greatly  in  the  two  specimens. 

Sturnella  magna.  Meadowlark. — Seen  and  heard  June  23  and  .August  7 in  fields  20  miles 
northeast  of  .Autlan. 

Piranga  jiava.  Hej)atic  Tanager. — Seen  in  oak  forest  (4000  feet)  and  among  pines  (8000 
feet)  in  the  mountains  near  .Autlan.  .Adult  and  sub-adult  males  taken  July  19  and  25;  female 
taken  July  19. 

Piranga  erythrocephala.  Red-headed  Tanager. — Male  taken  from  a group  of  four  immatures 
on  July  19  (Zimmerman). 

llabia  rubica  rosea.  Red  .Ant-Tanager. — Zimmerman  collected  the  male  of  a pair  found  along 
a stream  in  a wooded  arroyo  19  miles  south  of  .Autlan,  July  2. 

Guiraca  caerulea.  Blue  Grosbeak. — Pairs  recorded  at  .Autlan,  July  13  and  21. 

Passerina  versicolor.  A'aried  Bunting. — Singing  male  (testes  enlarged)  taken  six  miles  north- 
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east  of  Autlan,  June  25.  On  the  basis  of  measurements  this  bird  seems  closest  to  dickeyae 
(wing,  66;  tail,  51.5  mm.). 

Passerina  1.  ledancheri.  Leclancher’s  Bunting. — Seen  occasionally  on  brushy  hillsides  north- 
east of  Autlan.  Its  song,  which  was  much  like  that  of  the  Indigo  Bunting  (Passerina  cyanea), 
was  often  heard  during  the  warmest  hours  of  the  day  when  most  species  were  silent.  Males 
(wing.  66,  66.5  mm.)  taken  June  24  and  August  4.  Female  (wing,  60  mm.)  taken  July  10. 

Carpodacus  mexicanns.  House  Finch. — Seen  daily  in  Autlan,  though  not  common  there. 
Adults  seen  feeding  young  July  12  to  23. 

Sporophila  t.  torqueola.  Seedeater. — Immature  male  (wing  54.5,  tail  45.5  mm.)  taken  two 
miles  south  of  Autlan,  July  26. 

Volatinia  jacarina.  Blue-black  Grassquit. — Common  in  the  scrubland.  Its  song,  a thin, 
buzzy  ivee  see  chew  (last  syllable  dropping)  or  wee  see  sit  (last  syllable  rising),  was  usually  given 
from  the  top  of  a low  bush  or  fence  wire.  Males  (testes  enlarged)  taken  July  4 and  23.  One  of 
these  has  black  under  wing  coverts,  while  the  coverts  and  bases  of  the  remiges  of  the  other 
bird  are  largely  white.  These  birds  were  taken  in  an  area  included  in  the  range  of  V.  j.  diliita 
by  van  Rossem  (1938.  Bidl.  Brit.  Ornith.  Club,  58:  131). 

Spinus  p.  psaltria.  Dark-backed  Goldfinch. — Seen  frequently  among  oaks  at  about  4000 
feet.  Male  taken  July  16. 

Atla petes  torquatus  virenticeps.  Green-striped  Atlapetes. — Common  in  oak  forests  on  the 
Sierra  de  Autlan  (6500-8500  feet).  Male  taken  July  22. 

Pipilo  ocai.  Collared  Towhee. — Seen  frequently  in  oak  forest  on  the  Sierra  de  Autlan  July 
23-29.  Less  common  in  pine  forest  and  bunch  grass  meadows.  Female  taken  July  23  (Harry). 

Pipilo  fnscus.  Brown  Towhee. — Seen  occasionally  in  scrubland  and  oak  forest  up  to  5000 
feet.  A male  (wing,  92.5;  tail,  90.5;  culmen,  14  mm.)  taken  August  4 is  paler  below  than  sped* 
mens  of  P.  f.  fnscus  examined. 

Melozone  k.  kieneri.  Rusty-crowned  Ground  Sparrow. — Noted  infrequently  in  heavily 
forested  arroyos  at  2000  feet,  scrub  forest  (3000  feet),  and  oak  forest  (5000  feet),  but  most 
common  in  dense  undergrowth  in  arroyos  from  3000  to  4000  feet.  Harry  found  a nest  contain- 
ing three  pale  bluish-white  eggs,  July  12.  It  was  built  of  grasses  and  placed  three  feet  from  the 
ground  in  a shrubby  vine.  Male  (July  2)  and  female  (July  11)  taken. 

Aimophila  h.  Immeralis.  Black-chested  Sparrow. — Locally  common  in  the  scrubland,  being 
found  in  small  loose  colonies,  often  in  association  with  the  following  species.  Its  song  was  a 
rapidly  executed,  run-together  che-ti-ti  che-ti-ti  chi-chiti  chititi,  etc.  The  songs  of  this  species 
and  A.  ruficauda  were  quite  similar:  both  species  gave  duet  performances.  The  alarm  note  of 
the  present  species  was  a metallic,  junco-like  pit.  Four  adults  taken,  July  4-August  4. 

Aimophila  ruficauda  acuminata.  Russet-tailed  Sparrow. — The  most  noticeable  species  in 
the  scrubland,  inhabiting  fence  rows  and  acacia  thickets.  What  we  presumed  to  be  mated 
pairs  often  sang  in  duet.  When  performing  one  bird  would  fly  into  a low  bush,  chatter  a bit, 
and  then,  after  a short  buzzy  flight  low  over  the  ground,  join  another  bird.  Soon  both  birds 
would  perch  side  by  side,  or  one  just  above  the  other,  and  begin  singing  together  a rapid, 
vigorous  see-chee-see-seeche^  see-chee-see-seeche,  over  and  over.  This  would  continue  for  half  a 
minute  to  two  minutes  before  the  birds  would  fly  off  into  the  brush.  Zimmerman  found  two 
nests,  each  with  three  white  eggs,  July  20  and  27.  About  five  feet  above  ground  in  low  acacias, 
they  were  loosely  built  of  thin  twigs  and  grasses,  lined  with  horse  hair.  Four  adults  taken 
June  24-August  5. 

Aimophila  ruficeps.  Rufous-crowned  Sparrow. — Male  taken  July  16  nine  miles  south  of 
Autlan.  This  specimen  bears  little  resemblance  to  some  examples  of fusca  at  hand,  being  more 
striped  and  not  so  reddish  above.  A topotype  of  this  race  (U.  S.  Natl.  Mus.  135910)  is  redder 
in  general  tone  above  than  the  Autlan  bird,  though  it  is  not  very  different  in  any  other  respect. 
The  auriculars  of  the  topotype  are  huffy;  those  of  our  s{)ecimen  are  gray. 

Junco  phaeonotus.  Red-backed  Junco. — Seen  daily  July  23-31  in  bunch  grass  meadows 
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(8fKX)-9000  feet)  on  the  Sierra  de  Autlan.  A female  taken  July  23  seems  closest  to  australis 
on  the  basis  of  bill  measurements.  The  outer  tail  feathers,  however,  have  much  more  white 
than  examples  of  that  race  at  hand.  In  this  respect  the  specimen  is  similar  to  J.  p.  paUiatus. 

University  of  Michigan  Department  of  Botany,  Ann  Arbor 
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NOTES  ON  THE  ORNITHOLOGY  OE  SOUTHEASTERN 
SAN  LUIS  POTOSI 


BY  GEORGE  H.  LOWERY,  JR.,  AND  ROBERT  J.  NEWMAN 

On  the  basis  of  current  estimates,  about  one-half  of  the  species  comprising 
the  avifauna  of  Mexico  occur  also  in  the  state  of  San  Luis  Potosi,  in  the 
east-central  part  of  the  republic.  As  recently  as  12  years  ago,  however,  it  would 
have  been  difficult  to  find  definite  published  evidence  for  the  presence  there  of 
even  200  kinds  of  birds.  Several  factors  contributed  to  this  circumstance. 

In  the  earlier  days  of  Mexican  ornithology,  the  middle  latitudes  of  the  coun- 
try were  less  accessible  to  visiting  naturalists  than  the  northern  and  southern 
parts  and  offered  less  promise.  The  few  ornithologists  who  did  reach  San  Luis 
Potosi  were  collectors  primarily  interested  in  acquiring  the  novel  and  the  exotic. 
They  must  have  met  with,  but  passed  by,  scores  of  common  species  obtainable 
with  less  effort  in  the  L'nited  States.  In  general,  these  men  left  no  record  of 
their  achievements  other  than  the  data  on  their  specimens,  and  this  informa- 
tion has  but  gradually  filtered  into  the  literature  through  taxonomic  reviews 
and  works  of  a broad  distributional  nature.  Furthermore,  the  celebrated  team 
of  E.  W.  Nelson  and  E.  A.  Goldman  were  the  only  early  collectors  to  push 
down  over  the  rough  mule  trails  into  the  southeastern  corner  of  the  state, 
where  the  Sierra  Madre  Oriental  rises  abruptly  to  an  altitude  of  9000  feet, 
where  the  rain  forest  of  San  Luis  Potosi  attains  its  highest  development,  and 
where,  in  consequence  of  these  combined  influences,  the  most  colorful  and 
most  varied  elements  of  the  birdlife  are  concentrated.  Their  brief  stay  at  Xilitla, 
rendered  rather  unfruitful  by  difficulties  of  terrain  and  by  bad  weather,  failed 
to  disclose  the  real  potentialities  of  the  surrounding  area. 

With  the  official  completion  of  the  Pan-American  Highway  through  south- 
eastern San  Luis  Potosi  in  1936,  that  corner  of  the  state  was  rapidly  to  prove 
itself  the  richest  source  of  new  distributional  data  in  all  east-central  Mexico. 
It  early  attracted  the  attention  of  L.  Irby  Davis,  who  used  it  as  an  area  for 
studies  in  the  field  identification  of  tropical  birds.  His  work  was  all  of  an  ob- 
servational nature  and  has  remained  for  the  most  part  unpublished,  so  that 
the  full  extent  of  his  numerous  early  accomplishments  cannot  be  gauged.  The 
excellent  report  on  the  birds  of  Tamazunchale  and  its  environs  by  Sutton  and 
Burleigh  (1940b)  was  the  first  published  locality  list  from  the  region.  Fifty- 
nine  of  the  141  species  included  had  never  before  been  reported  from  the  state, 
and  the  proportion  would  have  been  larger,  had  not  a slightly  earlier  jmblica- 
tion  by  the  same  authors  (1940a),  on  the  birds  of  \^alles,  listed  for  the  first 
time  species  also  seen  at  Tamazunchale.  Our  own  activities  in  San  Luis  Potosi 
began  in  1941.  They  initiated  a decade  of  study  which  during  its  latter  half 
has  been  devoted  to  a systematic  survey  of  the  vertebrate  fauna  of  the  state 
sponsored  by  the  Louisiana  State  University  Museum  of  Zoology.  Our  work 
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in  the  southeastern  corner  of  the  state  alone  has  revealed  the  presence  of  well 
over  80  additional  species  of  birds  for  which  at  the  time  there  were  no  San 
Luis  Potosf  records  in  the  literature.  State  records  for  many  of  these  birds  have 
subsequently  appeared  in  a breeding  bird  census  (Davis  and  Johnston,  1947), 
in  Audubon  Bird  Counts  (Newman  and  party,  1947;  Davis  and  party,  1951), 
in  the  first  part  of  the  “Distributional  Check-List  of  the  Birds  of  Mexico” 
(Friedmann,  et  al.,  1950),  and  in  short  papers  of  a taxonomic  or  distributional 
character  (Lowery  and  Newman,  1949;  Sutton,  et  al.,  1950;  Pitelka,  1951). 

Meanwhile  the  list  for  the  whole  state,  as  represented  in  our  files,  has  climbed 
to  a total  of  no  less  than  490  species.  A book-length  report  would  be  required 
to  set  down  all  that  is  known,  but  yet  unpublished,  about  the  distribution  of 
these  birds  on  a statewide  basis.  Pending  the  preparation  of  such  a report  it  is 
possible,  however,  to  compress  a relatively  large  amount  of  information  into 
a small  compass  by  confining  attention  to  the  extreme  southeastern  portion 
of  the  state,  arbitrarily  defined  for  this  purpose  as  the  area  lying  south  of  lati- 
tude 21°  28'. 

Among  the  references  cited,  two  relate  directly  and  exclusively  to  the  area 
herein  defined  (Sutton  and  Burleigh,  1940;  Davis  and  party,  1951).  Sixty-one 
of  the  birds  in  the  Sutton  and  Burleigh  paper  and,  of  course,  all  of  the  records 
in  the  1951  Christmas  bird  count,  were  included  on  the  basis  of  sight  identifica- 
tions. Our  collection  contains  corroboration  of  the  state  occurrence  of  all  but 
three  of  these  species.  The  exceptions  are  the  Mississippi  Kite,  in  the  Tama- 
zunchale  report,  and  the  Tennessee  Warbler  and  Grace’s  Warbler,  in  the  bird 
count.  The  latter  was  made  on  December  28,  1950,  by  Davis  and  19  collabo- 
rators within  a circle  15  miles  in  diameter,  centered  one  mile  north  of  Xilitla. 
Their  spectacular  list  of  230  species  far  exceeds  the  results  for  any  previous 
effort  of  this  sort  and  shows  that  the  Xilitla  area  encompasses  a variety  of 
birdlife  unsurpassed  by  any  known  district  of  its  size  on  the  North  American 
continent.  While  it  is  true  that  40  of  the  birds  included  have  never  been  noted 
by  us  in  the  same  locality  in  winter,  this  result  may  be  attributed  in  large 
measure  to  a “norther”  of  unprecedented  severity  that  shifted  many  birds  of 
western  range  transiently  to  the  east.  Most  of  the  31  species  formally  attrib- 
uted to  San  Luis  Potosf  for  the  first  time  in  the  Xilitla  bird  count  have  an 
unchallengeable  right,  as  indicated  above,  to  a place  on  the  state  list,  at  least 
on  the  basis  of  occurrence  in  other  localities  or  at  other  seasons. 

d'here  remain  another  32  sj)ecies  that  are  found  in  southeastern  San  Luis 
Potosf  but  whose  presence  in  the  state  is  still  generally  unknown.  The  majority 
of  these  birds  were  recorded  not  far  from  Xilitla,  within  the  boundaries  of  the 
bird  count  territory  defined  by  Davis — an  area  of  such  tremendous  interest 
that  we  and  our  associates  have  devoted  1650  party  hours  to  its  exploration,  b 
d'hese  birds  are  listed  in  the  account  that  follows,  together  with  an  indication 
of  their  status  in  southeastern  San  Luis  Potosf,  their  observed  altitudinal 
range,  the  essential  details  concerning  the  first  record  and  first  specimen  from 
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the  area,  and  brief  taxonomic  comments  where  pertinent.  All  sight  identifica- 
tions and  specimens  cited  in  detail  but  not  otherwise  credited  represent  the 
work  of  Newman. 

Cairina  moschata.  Muscovy  Duck. 

The  wild  ancestor  of  our  domestic  duck  of  the  same  name,  apparently  resident  in  small 
numbers  on  the  Rio  Huichihuayan,  at  an  elevation  of  400  feet  or  less.  It  was  first  observed 
at  the  dugout  crossing  near  the  village  of  Huichihuayan,  on  June  20,  1942,  when  a pair  was 
noted.  A female  was  later  shot  by  Charles  Shaw  1 mile  west  of  the  village,  on  August  29, 
1947. 

Micrastur  rujicollis.  Small  Forest  Hawk. 

Our  three  records  of  this  trim  little  hawk  of  the  dense  rain  forest  are  all  of  birds  collected 
in  the  vicinity  of  Xilitla,  at  elevations  of  from  600  to  4000  feet.  An  immature  male  was  taken 
by  Shaw  on  September  9,  1946,  in  a ravine  about  2.5  miles  by  road  from  the  Pan-American 
Highway,  along  the  road  to  Xilitla;  an  adult  male  and  an  adult  female  were  taken  subse- 
quently. Since  each  specimen  is  in  a different  plumage,  it  is  not  possible  to  evaluate  fully 
the  color-characters  of  this  extreme  northern  population  of  the  species.  The  wing  and  tail 
measurements  of  each,  however,  fall  within  the  limits  of  variation  for  the  Mexican  race,  M. 
r.  guerilla,  as  given  by  Friedmann  (1950:  575). 

Falco  albigularis.  White-throated  Falcon. 

A small  tropical  falcon,  noted  several  times  in  the  area,  within  an  altitudinal  range  of  400 
to  2800  feet.  Our  initial  observation  of  this  species  in  San  Luis  Potosi  was  that  of  two  in- 
dividuals seen  in  the  vicinity  of  the  Rio  Huichihuayan  on  December  20,  1946.  A female  shot 
2 miles  northwest  of  Xilitla  on  January  29,  1947,  is  definitely  assignable  to  F.  a.  albigularis, 
though  several  San  Luis  Potosi  specimens,  like  material  from  farther  north,  show  some  of  the 
paleness  characteristic  of  the  western  race,  F.  a.  petropiiilus — a resemblance  we  believe  to  be 
of  independent  origin. 

Dendrortyx  barbatus.  Bearded  Wood-Partridge. 

Though  unreported  anywhere  in  the  present  century,  the  Bearded  Wood-Partridge  is  a 
not  uncommon  resident  of  the  mountain  forests  back  of  Xilitla,  from  4000  feet  to  probably 
7000  feet.  Its  presence  there  was  not  definitely  established  until  June  12,  1947,  when  a female 
and  three  downy  young  were  captured  in  the  cloud  forest  on  Cerro  San  Antonio.  Adults  are 
so  difficult  to  secure  that  our  present  series  of  nine  of  these  partridges,  comprising  every  major 
developmental  stage,  includes  only  one  full}’  mature  bird.  While  we  are  not,  therefore,  yet 
certain  that  recognizable  geographic  variation  occurs  in  this  s[)ecies,  the  possibility  of  such 
variation  is  rather  definitely  indicated. 

Heliornis  fulica.  Sun-Grebe. 

The  Finfoot  or  Sun-Grebe,  otherwise  unknown  north  of  Boca  del  Rio  near  the  city  of  Vera- 
cruz {cf.  Warner  and  Mengel,  p.  290  of  this  issue)  was  found  only  on  the  Rio  Huichihuayan 
between  the  village  of  Huichihuayan  and  the  ferry  crossing  on  the  road  to  Xilitla,  a stretch 
of  river  where  on  occasion  several  have  been  seen  in  a day.  It  was  first  recorded  on  December 
14,  1941,  and  first  collected  (by  David  Cutler)  on  August  29,  1946. 

Oreopeleia  albifacies.  White-faced  Quail-Dove. 

This  heavy-bodied,  slate-headed  dove  occurs,  and  j)robably  is  resident,  in  cloud  forest 
above  Xilitla,  at  elevations  of  4000  to  5000  feet.  It  was  discovered  by  Shaw  on  the  mountain 
adjoining  the  village  of  Ahuacatlan  on  September  7,  1946,  when  he  shot  one  of  two  birds  seen. 
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damaging  it  so  hadly  it  could  not  be  preserved.  Our  subsequent  series  of  three  specimens,  all 
from  C'erro  San  .Antonio,  difTers  in  numerous  details  of  coloration  from  examples  of  0.  a. 
albifacies  from  central  Veracruz,  the  northernmost  district  from  which  the  species  was  previ- 
ously known.  Since,  however,  only  one  of  our  birds  is  fully  adult,  we  feel  that  we  do  not  yet 
have  suthcient  material  to  consider  naming  a new  race. 

Otus  guatemalae.  Middle  .American  Screech  Owl, 

Owls  of  this  sjiecies  were  presumably  heard  several  times  at  elevations  of  5200  to  6800 
feet  in  the  mountains  of  the  Cerro  Conejo  group,  but  were  seen  only  twice.  The  first  of  our 
two  sjjecimens  was  shot  in  broad  daylight  in  the  forest  bordering  the  Llano  de  la  Cruz  on 
May  9,  1947.  The  somewhat  greater  grayness  of  our  material  compared  with  topotypes  of 
0.  g.  Cassini  from  central  A'eracruz  may  be  simply  a matter  of  individual  variation,  since  too 
few  specimens  are  available  to  demonstrate  the  full  probable  range  of  grayness  among  topo- 
typical  birds. 

Ciccaba  nigrolineata.  Black  and  White  Owl. 

.Although  this  extremely  rare  owl  was  taken  on  three  occasions,  in  three  widely  separated 
months,  all  three  specimens  came  from  a single  vine-covered  tree  in  a ravdne  along  the  road 
to  Xilitla,  the  same  ravine  that  also  produced  the  cited  example  of  Micrastur  ruficollis.  This 
remarkable  sequence  of  records  l)egan  on  September  9,  1946,  when  Shaw  shot  a female. 
.According  to  Friedmann,  et  al.  {op.  cit.,  p.  147),  the  species  has  hitherto  been  known  in  Mexico 
from  only  eleven  specimens,  from  Veracruz,  Oaxaca,  and  Chiapas. 

Xiphocolaptes  promeropirhynchus.  Giant  Woodhewer. 

.A  flicker-sized  woodhewer,  which  is  fairly  common  in  the  high  forests  of  Cerro  Conejo  and 
the  associated  peaks,  above  6200  feet.  It  was  not  certainly  identified  until  May  14,  1947, 
when  a pair  was  obtained  at  7300  feet  near  Cerro  La  Luz.  Our  six  specimens,  three  of  which 
were  taken  in  1947  and  three  in  1951,  demonstrate  the  tremendous  amount  of  “foxing,”  or 
brightening  of  the  browns,  that  can  occur  in  the  short  span  of  four  years.  Our  early  material 
from  San  Luis  Potosf  was  impressively  darker  and  duller  than  the  much  older  skins  available 
from  the  range  of  the  geographically  nearest  race,  A',  p.  sclateri,  in  Veracruz  and  Oaxaca;  but 
it  is  rapidly  becoming  indistinguishable  from  examples  of  that  race. 

Xiphorhynchus  triangularis.  Si)otted  Woodhewer. 

.An  inconspicuous  inhabitant  of  wooded  slopes  from  4200  to  6800  feet  encountered  only  in 
the  Xilitla  area.  .A  female  was  shot  near  the  Llano  de  Garzas  on  May  24,  1947,  and  but  two 
other  specimens  were  taken  thereafter.  .All  Mexican  examples  of  this  species  are  currently 
assigned  to  .A'.  /.  erytliropygius.  Our  birds  ditTer  from  the  bulk  of  the  material  currently  repre- 
senting erythropygius  in  museums;  but  the  differences,  being  of  much  the  same  order  as  those 
discernible  in  the  preceding  species,  are  probably  the  result  of  postmortem  change. 


.{utomolus  rubiginosus.  Ruddy  .Automolus. 

Our  one  record  for  this  rare  furnariid  is  that  of  a male  collected  at  4(X)0  feet  among  the  tree- 
ferns  on  Cerro  San  .Antonio,  on  June  7,  1948.  This  specimen  cannot  be  e.xactly  matched  among 
available  examples  of  .1.  r.  rubiginosus,  which  has  heretofore  been  believed  to  be  confined 
to  the  neighboring  state  of  Veracruz.  Its  darker  coloration  may,  however,  be  e.xjilainable  on 
the  same  basis  as  that  of  the  woodhewers,  while  the  greater  thickness  of  its  bill  may  not  be 
significant  in  view  of  the  considerable  variation  in  this  character  already  demonstrable  in  the 
nominate  race. 


Erator  inquisitor.  Black-capped  Tityra. 

.An  uncommon  species  of  the  lower  troj)ics,  not  recorded  above  4(M)  feet  and  most  frequently 
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observed  in  the  low  country  east  of  the  Pan-American  Highway.  An  immature  male  (Texas 
A.  and  M.  College  Collection)  was  taken  at  the  village  of  Axtla  on  June  26,  1942,  by  C.  W. 
Reid  and  we  have  encountered  the  species  on  five  occasions  since.  Like  all  Mexican  examples 
of  the  species,  San  Luis  Potosi  birds  are  assignable  to  the  race  E.  i.fraseri. 

Myiarchus  crinitus.  Crested  Flycatcher. 

This  well-known  bird  of  the  eastern  United  States  is  doubtless  commoner  in  migration  than 
the  three  state  records  indicate,  since  the  presence  of  five  species  of  Myiarchus  in  San  Luis 
Potosi  tends  to  discourage  sight  identification.  The  single  specimen  from  the  southeastern 
corner  of  the  state,  a supposed  female  from  El  Sol,  dated  August  22,  1946,  has  the  small  bill 
that  is  the  chief  distinguishing  feature  of  M.  c.  boreus. 

Em pidonax  flaviventris . Yellow-bellied  Flycatcher. 

A common  spring  and  fall  migrant  and  winter  resident,  found  from  400  to  4300  feet.  The 
extreme  dates  for  the  state  are  August  23  (a  female  taken  in  1946  at  El  Sol)  to  May  22. 

Em  pidonax  hammondi.  Hammond’s  Flycatcher. 

One  of  the  commonest  winter  Empidonaces  in  the  Xilitla  area,  from  2200  to  at  least  4500 
feet.  Dates  on  specimens  extend  from  January  18  (1947  at  the  village  of  Xilitla)  to  March  10. 

Em  pidonax  alhigularis . White-throated  Flycatcher. 

A not  uncommon  inhabitant  of  weedy  fields  around  the  4000-foot  level  immediately  above 
Xilitla,  where  it  presumably  breeds.  Seasonal  limits  are  uncertain.  It  was  unrecorded  until 
June  17,  1947,  when  a female  was  obtained  at  Rancho  Miramar  Chico.  We  have  identified 
our  series  as  E.  a.  axillaris,  a race  that  occurs  also  in  the  state  of  Veracruz. 

Pipromorpha  oleaginea.  Ochre-bellied  Flycatcher. 

The  nine  state  records  of  this  little  flycatcher  are  all  from  the  humid  troj)ics  within  six  miles 
of  Xilitla,  between  600  and  2900  feet.  They  extend  from  Sej)tember  9,  1946,  when  Shaw 
secured  an  immature  male  in  a wooded  ravine  along  the  road  to  Xilitla,  2.5  speedometer  miles 
from  the  Pan-American  Highway,  to  April  30  (1947).  Our  two  adult  males  are  shorter-winged 
(63.6,  65.2  mm.)  than  any  of  the  other  12  males  from  Mexico  and  Guatemala  that  we  have 
examined  (65.5-72.9  mm.).  The  birds  from  the  Tuxtla  Mountains  of  Veracruz  in  that  series 
are,  however,  larger  than  other  Mexican  material  to  about  the  same  degree  that  San  Luis 
Potosi  birds  are  smaller.  Xomenclatural  recognition  of  the  interesting  size  trends  indicated 
would  therefore  require  describing  not  just  one  but  two  additional  races.  Even  if  more  adequate 
material  should  bear  out  these  minor  trends,  we  would  recommend  that  all  Mexican  Pipro- 
morplia  continue  to  be  called  P.  o.  assimilis  as  at  firesent. 

Iridoprocne  albilinea.  Mangrove  Swallow. 

.\  jiredominantly  coastal  swallow  that  ranges  inland  along  the  larger  rivers,  reaching 
Tamazunchale  in  small  numbers.  Although  we  observed  and  collected  the  species  farther  north 
in  the  state  much  earlier,  it  escaped  our  detection  within  the  area  of  this  rejiort  until  May  17, 
1948,  when  a single  bird  was  seen  flying  over  the  Rio  Amajaqui  near  its  junction  with  the 
Rio  Moctezuma.  All  Mexican  and  Central  American  populations  of  this  species  belong  to  one 
subspecies,  I.  a.  albilinea. 

Cyanocitta  stelleri.  Steller’s  Jay 

A common  resident  of  the  higher  mountain  forests  of  the  Cerro  Conejo  district,  recorded 
from  6000  to  7200  feet.  A female  taken  on  P'ebruarv  25,  1947,  near  the  Llano  de  la  Cruz  was 
the  first  of  our  jiresent  series  of  14  specimens  from  the  area.  With  the  exception  of  one  appar- 
ently mutant  individual,  these  are  all  typical  blue-crested  C.  5-.  coronata,  exhibiting  no  con- 
stant differences,  either  in  size  or  coloration,  even  from  examples  of  the  species  from  Guerrero. 
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Ilenicorhina  leucopJirys.  Gray-breasted  Wood  Wren, 

d'his  liny  but  brilliant  vocalist  is  an  abundant  resident  of  the  ujiper  wooded  slopes  above 
Xilitla  (recorded  altitudinal  range:  2000  to  7000  feet).  Seemingly  it  replaces  II.  lencosticta  at 
about  the  level  of  the  village,  where  Cutler  took  a female  on  September  2,  1946.  We  have 
referred  our  series  of  22  sjiecimens  to  II.  leucophrys  mexicana,  though  they  are  somewhat 
darker  in  over-all  coloration  than  older  material  from  the  range  of  that  race. 

Ilylociclila  miistelina.  Wood  Thrush. 

A rare  winter  resident  and  migrant.  Our  only  record  for  the  area  is  that  of  a single  male 
secured  on  December  22,  1946,  6 miles  by  speedometer  east  of  Xilitla  on  the  Xilitla  Road. 

Cat/iarus  occidentalis . Russet  Nightingale-Thrush. 

This  Veery-like  thrush  of  the  deep  forest  shade  is  common  the  year  around  at  elevations 
above  5000  feet.  It  was  added  to  the  known  avifauna  of  the  state  on  February  25,  1947, 
when  a male  was  taken  near  the  Llano  de  la  Cruz,  at  5800  feet.  Two  types,  distinguished  by 
subtle,  but  numerous,  correlated  characters,  occur  and  may  represent  age  classes.  These 
introduce  such  comj)lications  that  the  whole  problem  of  geographic  variation  in  the  species 
should  be  reinvestigated  on  a broad  basis.  Pending  such  a reappraisal,  we  tentatively  have 
placed  our  Coneio  series  with  C.  o.  occidentalis. 

Vireolanins  melitophrys.  Honey-browed  or  Chestnut-sided  Shrike- Vireo. 

.An  uncommon  inhabitant  of  the  wooded  mountain  district  back  of  Xilitla.  Our  four  records 
range  from  4000  to  6700  feet.  One  was  seen  on  December  21,  1946,  on  Cerro  San  Antonio, 
but  none  was  collected  until  May  8,  1947,  when  a female  was  taken  at  5800  feet,  near  Puerto 
del  Oso.  Pending  further  study  of  specimens  from  Guerrero,  all  the  Mexican  material  from 
north  of  Chiapas  may  be  treated  under  one  name,  V . m.  melitophrys,  since  the  t}'pe  of  V.  m. 
goldmani  [>roves  to  be  nothing  but  an  immature  example  of  the  nominate  race. 

Ilylophilus  decurtatus.  Gray-headed  Hylophilus. 

This  rare  little  vireo,  which  superficially  resembles  the  Tennessee  Warbler  {Vermivora 
peregrina),  is  known  in  San  Luis  Potosi  only  from  a mountain  along  the  Pan-American  High- 
way 3.6  speedometer  miles  south  of  Tamazunchale,  where  a pair  were  taken  by  Newman 
and  Leonardo  Guerrero  on  May  22,  1948.  These  specimens  have  never  been  actually  com- 
pared with  a representative  series  of  II.  d.  decurtatus  from  elsewhere  in  Me.xico;  but,  since 
the  species  ranges  from  Veracruz  to  Panama  in  a more  or  less  continuous  habitat  without  any 
named  geographic  variation,  it  would  be  surprising  if  they  did  not  closely  agree  with  that  form. 

Vermivora  c/irysoptera.  Golden-winged  Warbler. 

\ rare  transient  in  Mexico.  The  one  record  for  San  Luis  Potosi  is  that  of  a male  taken  by 
Shaw  on  .April  19,  1947,  one  mile  south  of  Xilitla. 

Vermivora  pinus.  Blue-winged  Warbler. 

Similar  in  status  to  the  jireceding  species.  There  is  a single  state  record,  that  of  a male 
shot  by  Lowery  on  .April  3,  1950,  7 miles  east  of  Tamazunchale. 

Dendroica  fusca.  Blackburnian  Warbler.  | 

.A  rather  uncommon  spring  transient,  unrecorded  in  fall.  .A  male  was  secured  one  mile  west  I 
l)y  north  of  Xilitla  at  2400  feet  on  .April  19,  1947,  and  there  is  one  subsequent  record  for  the  |9 
same  general  locality. 

a 

Wilsonia  canadensis.  Canada  Warbler. 

.A  spring  and  fall  migrant,  more  frequently  observed  than  any  of  the  preceding  warblers. 
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It  was  first  noted  on  September  3,  1946,  when  a female  was  collected  1.5  miles  north-north- 
west  of  Xilitla  by  Shaw,  and  three  other  individuals  were  observed  by  the  field  part}'. 

Myiohorus  miniatus.  Slate-backed  or  Bright-bellied  Redstart. 

A fairly  common  resident  of  the  high  elevations  back  of  Xilitla;  altitudinal  limits,  580(1 
to  7200  feet.  The  discovery  of  the  species  in  eastern  San  Luis  Potosi  on  May  13,  1947,  when 
a female  was  obtained  at  Puerto  del  Oso,  was  long  preceded  by  the  unpublished  records  of 
VV.  W.  Brown  at  Alvarez  in  the  western  part  of  the  state  (specimens  in  American  Museum 
of  Natural  History).  Our  small  series  from  eastern  and  from  western  San  Luis  Potosi  definitely 
differ  from  each  other  in  the  coloration  of  the  under  parts.  It  is  difficult,  however,  to  imagine 
a pattern  of  true  geographic  variation  that  would  account  for  this  situation,  since  populations 
from  central  Veracruz  to  faraway  Sonora  are  currently  regarded  as  one  subspecies,  4/.  /;/. 
miniatus. 

Icterus  wagleri.  Wagler’s  Oriole. 

An  oriole  of  the  arid  plateau,  probably  merely  a stray  on  the  eastern  side  of  the  Sierra 
Madre  Oriental.  Our  one  record  from  eastern  San  Luis  Potosi  is  that  of  a male  taken  on  April 
19,  1947,  at  Xilitla.  This  specimen  conforms  fairly  well  with  samples  of  I . w.  wagleri,  but  the 
material  from  the  state  as  a whole  does  not.  The  matter  requires  further  study  on  a broad 
geographical  basis. 

Thraupis  episcopus.  Blue-gray  Tanager. 

Not  uncommon  at  low  humid  elevations  throughout  the  area,  from  400  to  2200  feet.  It 
was  first  seen  on  June  21,  1942,  in  a tree-dotted  pasture  on  the  outskirts  of  Tamazunchale 
and  was  first  taken  on  September  14,  1946,  along  the  Rio  Axtla,  three  kilometers  west  of  the 
village  of  Axtla  by  W.  W.  Dalquest  (skeletal  specimen  of  a female  in  the  collection  of  the 
University  of  Kansas  Museum  of  Natural  History).  This  species  extends  all  the  way  from 
San  Luis  Potosi  to  Panama  without  significant  variation,  under  the  name  T.  e.  diaconiis. 

Spizella  breweri.  Brewer’s  Sparrow. 

Recorded  but  once  in  southeastern  San  Luis  Potosi — on  April  17,  1948,  when  a female  was 
secured  on  the  Llano  de  Conejo,  at  7000  feet.  It  has  been  referred  to  S.  b.  breweri. 

Place  names  mentioned  in  this  paper  may  be  identified  as  follows:  Ahuacatlan,  village 
south  and  west  of  Xilitla,  at  latitude  21°  19'  N.,  longitude  99°  03'  \V.;  Alvarez,  abandoned 
rail  point  in  western  San  Luis  Potosi,  at  22°  02',  100°  37';  Axtla,  village  just  east  of  the  Pan- 
American  Highway,  at  21°  27',  98°  52';  Cerro  Conejo,  9000-foot  mountain  northwest  by 
west  of  Xilitla,  with  summit  at  21°  27',  99°  06';  Cerro  La  Luz,  unmapped  peak  about  4 
miles  from  Cerro  Conejo,  along  the  Crestline  of  the  same  mountain  mass;  Cerro  San  An- 
tonio, unmapped  mountain  5000  feet  high  just  west  and  southwest  of  Xilitla;  El  Sol,  locality 
on  the  Pan-American  Highway,  1 mile  north  of  Tamazunchale;  Huichihuayan,  village 
on  Pan-American  Highway,  25  miles  by  road  north  of  Tamazunchale,  at  21°  28',  98°  57'; 
Llano  de  Conejo,  unmapped  meadow  on  shoulder  of  Cerro  Conejo  at  an  approximate  el- 
evation of  7000  feet;  Llano  de  la  Cruz,  unmai)ped  meadow  on  shoulder  of  Cerro  Conejo 
at  an  approximate  elevation  of  6000  feet;  Llano  de  Garzas,  another  unmapped  mountain 
meadow  in  the  Cerro  Conejo  group;  Puerto  del  Oso,  unmapped  pass  on  the  trail  between 
Xilitla  and  Cerro  Conejo,  at  about  6000  feet;  Rancho  Miramar  Chico,  unmapped  rancho 
on  trail  from  Xilitla  to  Cerro  Conejo,  at  elevation  of  4000  to  4500  feet;  Rio  Amajaqui,  an 
affluent  of  the  Moctezuma  River,  joining  it  at  Tamazunchale;  Rio  Huichihuayan,  a 
branch  of  the  Axtla  River,  flowing  in  a course  roughly  parallel  to  the  Pan-.\merican  Highway, 
south  of  the  village  of  Huichihuayan;  Tamazunchale,  town  on  Pan-American  Highway 
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in  extreme  southeastern  San  Luis  Potosf,  21®  16',  98®  48';  Valles,  town  on  Pan-Ameri- 
can Highway,  at  21®  58',  99®  02';  Xilitla,  village  at  21®  23',  99®  01'  in  mountains  west 
of  the  Pan-.\merican  Highway,  connected  with  that  highway  by  an  all-weather  dirt  road. 
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THE  MOLTS  OF  THE  RUFOUS-WINGED  SPARROW 


BY  ALLAN  R.  PHILLIPS 

The  Rufous-winged  Sparrow  {Aimophila  carpalis)  is  known  only  to  a 
fortunate  few.  Its  range  is  limited  to  a strip  of  country  south  from  Pinal 
County,  southern  Arizona,  to  northern  Sinaloa,  Mexico.  In  our  country,  the 
land-speculator,  the  military,  and  especially  the  stockman  wage  unending 
warfare  on  the  few  places  where  it  still  survives.  Given  a patch  of  grass  and 
thorn-bushes,  it  can  take  good  care  of  itself;  but  against  short-sighted  human 
greed  and  bulldozers  it  has  no  defense.  One  of  the  last  species  of  United  States 
birds  to  be  discovered  thus  bids  fair  to  be  one  of  the  first  exterminated. 

To  the  casual  observer,  the  loss  might  seem  of  no  consequence.  Modest  and 
retiring,  the  bird  is  no  popular  favorite.  Its  song  is  a plain,  metallic  trill.  Other 
birds  build  more  striking  nests  and  have  more  engaging  habits.  Trim,  slender 
and  appealing  perhaps,  but  by  no  means  brightly  colored:  only  a press  agent 
could  call  it  beautiful. 

Why  then,  you  ask,  the  “fortunate  few?”  Because  our  little  subject  is  unique 
in  some  ways.  The  various  other  obscure  sparrows  of  the  Southwest  nest  in  the 
spring,  and  in  August  and  September  have  the  usual  complete  postnuptial 
molt.  Most  of  them  have  also,  in  March  and  early  April,  a partial  prenuptial 
molt,  this  often  being  restricted  to  the  chin  or  to  the  head  and  neck.  But  Aimo- 
phila carpalis  does  not  nest  in  the  spring.  Though  sexually  active  in  spring  and 
early  summer,  it  delays  its  actual  nesting  until  the  summer  rains.  While  wait- 
ing for  these  rains  it  has  an  almost  complete  prenuptial  molt. 

The  molts  of  the  Rufous-winged  Sparrow  have  been  known  for  some  years;  but  little  has 
been  written  about  them,  and  even  that  little  is  not  altogether  correct.  Van  Rossem  (1945: 
275)  mentioned  casually  that  birds  taken  “in  southern  Sonora  between  May  6 and  June  22, 
1937  ...  all  were  in  various  stages  of  the  complete  prenuptial  body  and  tail  moult.”  Moore 
(1946:  118)  discussed  the  molt  at  somewhat  greater  length.  Referring  presumably  to  birds 
taken  in  the  Tropical  Zone  of  Mexico,  he  stated  that  “some  individuals  of  Aimophila  carpalis 
j)resent  feathers  in  process  of  molt  in  every  month  of  the  year  . . . .”  Periods  specifically  men- 
tioned included  January,  late  February,  July,  August,  late  Sei)tember,  and  October.  A male 
with  a new  secondary  in  one  wing  on  September  18  had  fully  developed  testes.  Moore  stated 
that  “new  secondaries  almost  invariably  develop  before  the  new  primaries”  (p.  122). 

The  Rufous-winged  Sparrow  becomes  badly  worn  on  the  exposed  j)arts  of  its  feathers,  as 
is  usual  among  grass-  and  cactus-haunting  birds.  In  the  closed  wing,  the  tertials  cover  and 
protect  the  secondaries,  while  most  of  the  primaries  project  at  their  tips.  By  July  and  August 
the  primaries  in  the  closed  wing  look  frayed  and  faded,  while  the  secondaries  usually  are  still 
in  good  condition.  This,  plus  the  replacement  of  feathers  accidentally  lost,  may  lead  the  student 
to  believe  that  a bird  is  molting  when  actually  no  molt  is  under  way. 

My  studies  have  extended  intermittently  over  11  years.  They  have  been  greatly  aided  by 
the  cooperation  and  suggestions  of  Lyndon  L.  Hargrave,  Joe  T.  Marshall,  Jr.,  Gale  Monson, 
Milton  B.  Trautman,  the  late  Charles  T.  Vorhies,  and  the  authorities  of  the  American  Museum 
of  Natural  History,  Cornell  University,  the  Fish  and  Wildlife  Service,  the  United  States 
National  Museum,  and  the  University  of  Arizona.  My  findings  agree  in  the  main  with  van 
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Rossem’s;  they  agree  with  Moore’s  in  revealing  that  molt  and  sexual  activity  are  not  mutually 
exclusive,  but  disagree — in  so  far  as  Arizona  and  northern  Sonora  birds  are  concerned — in 
certain  j>articulars. 


Postnuptial  Molt 

The  postnujitial  molt  of  the  Rufous-winged  Sparrow  occurs  rather  late  in  the  fall.  An  equally 
late  molt  occurs  in  such  related  forms  as  the  Blue  Grosbeak  {Guiraca  caerulea),  Brown  Towhee 
{Pip^ilo  fi(scus),  Rufous-crowned  Sparrow  {Aimopliila  ntficeps),  Cassin’s  Sparrow  {A.  cassini), 
and  Black-throated  Sj)arrow  (Ampliispiza  bilineala),  however;  so  carpalis  is  not  unique  in 
this  regard.  It  is  the  tail  molt  that  is  odd,  departing  as  it  does  from  the  orthodox  pattern. 

The  postnuj)tial  molt  begins  with  the  tertials,  tail,  coverts  (both  upper  and  under)  of  wing 
and  tail,  and  in  some  cases  the  inner  primaries.  Soon  it  spreads  to  the  head  and  sometimes  the 
back.  Of  two  adults  taken  in  Arizona,  September  11,  the  female  shows  no  regular  molt  as  yet, 
while  the  male  has  begun  the  molt  of  wing  coverts,  upper  tail  coverts,  tertials,  and  inner 
[primaries.  On  the  other  hand,  three  adults  taken  there  as  late  as  October  9 are  not  very  far 
along  in  the  molt.  One,  a female  in  the  American  Museum  of  Natural  History,  retains  the 
longer  wing  and  tail  feathers  of  the  old  nuptial  plumage,  except  for  the  tertials.  The  other  pair 
(especially  the  male),  though  only  beginning  to  renew  the  tertials,  have  new  inner  primaries 
that  are  already  well  grown.  Molt,  then,  seems  to  begin  in  early  or  mid-September  in  males 
and  perhaps  two  or  three  weeks  later  in  females.  None  of  the  few  specimens  showing  the  tail 
in  molt  reveals  any  regular  order  of  molting  the  feathers.  In  central  Sonora  and  south,  the 
molt  may  be  even  later,  at  least  in  some  years  (Pitelka,  1951). 

An  adult  male,  taken  in  Arizona  on  September  30  and  examined  in  the  flesh,  had  the 
tertials  and  inner  five  primaries  nearly  or  quite  full-grown.  The  outermost  secondary  also 
seemed  full-grown,  but  the  next  was  in  a still  unbroken  sheath.  Primary  7 was  likewise  in  an 
unbroken  sheath;  6 was  about  half  grown;  and  old  8 and  9 had  yet  to  be  shed.  Molt  had 
begun  in  the  inner  secondaries,  the  innermost  being  nearly  full-grown,  but  the  rest  were  old 
feathers.  Clearly,  this  male  retained  the  old  secondaries,  as  a group,  and  the  outermost  pri- 
maries the  longest;  and  this  appears  to  be  the  normal  pattern.  Other  old  feathers  retained 
were  the  alula,  two  outer  primary  coverts,  and  the  longer  under  primary  coverts.  The  rest  of 
the  wing  coverts  had  been  renewed.  The  body  was  still  in  heavy  molt,  advanced  especially  | 
on  the  tail,  longer  tail  coverts,  head  and  throat.  The  shortest  obvious  tail-feather  was  the  j 
outermost  on  the  right  side,  but  the  adjacent  two  were  full-grown,  the  succeeding  one  nearly  1 
full-grown,  and  the  central  four  subequal,  falling  (in  the  closed  tail)  25  to  29  millimeters  short  j 
of  the  longest  feather  (third  from  right),  which  already  showed  a trace  of  wear.  The  fourth  [| 
rectrix  from  the  left  was  so  short  as  to  be  barely  out  of  its  sheath;  only  by  parting  the  feathers  S 
could  it  be  found.  The  outer  three  feathers  on  the  left  formed  a gently  graded  series  falling  | 
20,  26,  and  31  millimeters,  respectively,  short  of  the  longest  rectrix.  The  shortest  (outermost)  | 
of  the  three  was  almost  as  short  as  the  right  outermost.  j 

The  ])ostjuvenal  molt  resembles  the  postnuptial,  but  is  incomjilete.  Of  the  major  flight-  R 
feathers,  only  the  tertials  are  ordinarily  molted;  but  in  one  Arizona  female  (U.  S.  National  | 
Museum  79616,  Sej)tember  11,  1874)  the  inner  primaries  and  two  outer  pairs  of  rectrices  are  | 
in  molt.  At  this  season,  some  birds  have  nearly  finished  the  postjuvenal  molt,  while  others  f 
are  not  yet  full-grown.  Most  young  October  si)ecimens  from  Arizona  have  some  juvenal  tail  | 
coverts  (and  often  neck,  flank,  belly,  and  scapular  feathers).  Of  two  November  birds,  one _ Ijj 
(Granados,  Sonora,  November  12)  still  has  a few  juvenal  uj)per  tail  coverts,  while  the  other^yi 
(.\rizona,  November  29)  has  aj)parently  finished  the  j)OStjuvenal  molt. 

Prenuptial  Molt 

I can  detect  no  evidence  of  molt  in  series  from  Arizona  and  northern  Sonora  taken  fromj^ 
December  through  .\pril,  nor  in  December  and  January  birds  from  .\lamos,  Sonora,  nor  in_^i 
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a March  male  from  Sinaloa.  Some  late  April  birds  look  suspiciously  unworn,  as  if  recently 
molted,  on  the  lower  back  and  rump;  but  this  I attribute  to  the  protection  afforded  these 
feathers  by  the  overlying  wings.  An  adult  male  from  near  Estero  de  Tasiota,  northwest  of 
Guaymas,  Sonora,  May  3,  and  a female  from  nearby  Ortiz,  May  12,  still  have  not  begun  the 
prenuptial  molt,  but  it  is  evident  in  a male  (probably  young)  from  east  of  Ures,  Sonora,  May 
5.  In  this  bird  the  sides  of  the  crown,  the  postocular  portion  of  the  pale  superciliary  stripe, 
and  the  outer  tertials  are  in  molt. 

Van  Rossem,  as  quoted  above,  recorded  molt  in  southern  Sonora  birds  from  May  6 to 
June  22.  An  Arizona  specimen  taken  May  7 is  starting  the  molt  of  the  outer  tertials.  A female 
from  near  Tucson,  May  19,  is  molting  over  at  least  the  dorsal  surface,  and  has  several  sub- 
equal new  rectrices  as  if  it  had  lost  the  central  part  of  its  tail  accidentally.  Except  in  the 
tail,  the  molt  is  farther  advanced  in  two  males  taken  at  the  same  time  and  place;  each  has  the 
central  pair  of  rectrices  21.5  millimeters  long,  while  the  outer  five  pairs  are  old;  among  the 
remiges,  only  the  tertials  are  in  molt.  Such  new  feathers  as  I have  seen  seem  to  indicate 
that,  in  the  spring  molt,  the  tertials  are  the  only  remiges  regularly  replaced.  Other  fresh 
feathers  at  this  season  may  be  replacements  for  accidental  losses. 

All  Arizona  specimens  taken  from  May  19  to  June  10  are  in  heavy  molt.  Of  two  males 
taken  June  1,  one  has  the  entire  tail  old;  the  other  has  the  outer  four  pairs  old,  the  central 
pair  missing  or  shot  out,  and  the  next  pair  coming  in  very  unevenly  (one  about  two  thirds 
grown,  the  other  just  emerging  from  its  sheath).  The  latter  male  is  well  along  in  its  body  molt 
and  is  molting  its  tertials  and  their  coverts,  greater  secondary  coverts,  and  feathers  along  the 
radius  and  tibia. 

The  general  sequence  of  the  spring  molt  seems  to  be  the  same  as  that  of  the  fall,  but  it 
involves  the  wings  and  tail  less.  The  old  secondaries,  primaries,  and  primary  coverts  are  re- 
tained; the  other  wing  coverts  seem  to  be  molted  rather  irregularly,  most  but  not  all  evidently 
being  renewed.  In  some  young  birds,  apparently,  the  alula  feathers  molt.  The  tail  is  partly 
retained,  only  the  central  pair  (and  occasionally  one  or  two  adjacent  rectrices)  being  shed. 

One  of  three  specimens  taken  near  Tucson  on  June  30  still  has  a central  tail-feather  only 
about  three-quarters  grown.  This  date  marks  about  the  end  of  the  prenuptial  molt.  Xo  molt 
was  evident  on  the  other  two  birds  except  that  the  female  lost  one  pinfeather  from  the  downy 
area  near  the  flanks  in  skinning.  About  three  ova  were  greatly  enlarged  (at  least  one  was  in 
the  oviduct),  and  a nest  which  I found  nearby  held  one  egg.  July  and  August  specimens  ex- 
amined, few  in  number,  show  no  regular  molt.  This  is  the  nesting  season  in  Arizona,  the  time 
of  summer  rains. 

In  a general  way,  then,  the  Rufous-winged  Sparrow  undergoes  a regular  sequence  of  alter- 
nate molting  and  nesting,  or  both,  from  early  May  continuously  until  November.  Molting 
and  sexual  activity  can  and  do  overlap.  During  May  and  June  the  males  sing  freely  and,  in 
all  probability,  are  mated  and  defending  territory.  These  points  need  detailed  study;  but  there 
is  no  doubt  about  the  swollen  testes,  which  measure  from  4 by  3^  up  to  6 by  4 millimeters 
during  the  spring  molt.  This  is  about  maximum  size  for  birds  weighing  14.4  to  17.3  grams. 

In  the  well-watered  localities  that  once  existed  around  Tucson,  nesting  probably  began 
in  late  May.  Stephens  (Brewster,  1882:  196)  found  a nest  and  three  eggs  on  May  25,  1881. 
Bendire  (1882)  found  eggs  about  June  14,  1872,  and  believed  the  birds  had  commenced  to 
breed  “about  a month  earlier.”  Birds,  grass,  and  water  are  nearly  all  gone  from  these  stream- 
bottoms  today;  but  it  seems  unlikely  that  there  can  have  been  much  difference  in  the  season 
of  molt  among  different  populations  within  the  Tucson  valley.  Thus,  laying  and  even  incuba- 
tion apparently  occurred  during  molt. 


Summary 

The  Rufous-winged  Sparrow  has  a late  postnuptial  molt  differing  from  that  of  most  birds 
in  lacking  a regular  sequence  of  molting  the  tail-feathers.  Again  in  May  and  June  it  undergoes 
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a nearly  complete  j)renuplial  molt.  Parts  of  the  wing  and  tail  are  not  involved  in  this  molt; 
in  the  tail  it  is  limited  usually  to  the  middle  j)air  of  rectrices.  It  is  later  than  the  spring  molts 
of  other  fringillids,  and  overlaps  periods  of  sexual  activity. 
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PHOTOGRAPHIC  RECORDS  OF  CAPTURED  BIRDS 


BY  B.  M.  SHAUB^ 


ETAILEl)  photographs  of  living  birds  held  captive  at  banding  stations 


have  appeared  from  time  to  time  especially  in  ornithological  jotirnals 
published  abroad.  Photographs  of  this  sort  should,  it  seems  to  me,  be  pre- 
served for  record  far  more  often  than  they  are.  Killing  a bird  and  preserving 
its  skin  or  skeleton  is  one  way  of  establishing  a record,  of  course;  but  if  the 
banded  bird  ca,n  be  studied,  weighed,  photographed,  released,  recaptured, 
photographed  again,  etc.,  the  possibilities  are  well  nigh  limitless.  All  sorts  of 
plumage  and  growth  studies  might  be  carried  on — or  at  least  aided  and  abetted 
— in  this  way,  not  to  mention  the  distributional  data  which  might  in  time  ac- 
cumulate as  it  became  apparent  that  certain  subspecies  and  intermediates  were 
identifiable,  as  such,  from  photographs. 

The  idea  of  photographing  captured  birds  came  to  us  in  the  spring  of  1949, 
when  several  redpolls  continued  to  visit  our  feeding  station  at  Northampton, 
Massachusetts.  Most  of  the  birds  were  Greater  Redpolls  {AcantJiis  flammea 
roslrafa),  but  a few  were  Common  Redpolls  (A.  /.  flammea).  Each  bird  was 
weighed  when  banded  and  whenever  recaptured,  and  the  recorded  weights 
showed  the  bigger  looking  birds  to  be,  with  few  exceptions,  the  heavier.  The 
32  Greater  Redpolls  weighed  (in  grams)  from  13.8  to  22.8  (average:  17.8),  the 
five  Common  Redpolls  from  11.4  to  13.8  (average:  12.9).  The  Greater  Redpolls 
were  definitely  the  longer-winged  and  longer-billed;  indeed,  we  found  no  “birds 
which  had  measurable  characters  of  intermediate  proportions”  (see  Shaub, 
B.  M.,  1950.  Bird-Banding,  21:  105-111).  Interested  in  keeping  a visual  record 
of  some  of  these  differences  without  collecting,  we  decided  to  try  photograph- 
ing the  birds,  close-up,  side  by  side,  in  such  a way  as  to  obtain  strictly  compar- 
able pictures. 

A major  problem  was  that  of  holding  the  birds  quiet  in  one  position  at  ex- 
actly the  same  distance  from  the  lens  without  in  any  way  injuring  them.  W'e 
soon  decided  that  transj)arent  containers  were  what  we  needed.  With  these 
no  tying  down  of  the  wings  was  necessary,  the  birds  could  be  placed  in  any 
desired  position,  and  shadows  and  reflections  could  be  kept  to  a minimum  by 
adjusting  the  source  of  light. 

Using  cellophane  of  .008  in.  thickness,  we  made  cylinders  just  large  enough 
for  each  bird,  tacking  the  material  in  place  with  transparent  cellulose  tape.  A 
glass-sided  container  large  enough  for  two  cylinders  we  made  by  sawing  kerfs 
in  a piece  of  wood  and  trimming  pieces  of  glass  to  fit  (see  Fig.  IB).  The  spaces 
at  the  ends  of  the  cellophane  tubes  were  not  sealed  shut,  so  the  birds  had  plenty 

^ Contribution  No.  11  from  the  Shaub  Ornithological  Research  Station. 
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of  air.  In  lubes  the  Ihrcls  settled  down  quite  satisfactorily.  Unable  to  lift  their 
win^s  at  all,  they  did  no  fluttering  and  almost  no  kicking  or  scratching. 

Because  the  birds’  head-movements  were  frequent  and  uni)redictable  we  used 
a synchronized  flash  when  making  ex{)osures.  d'he  camera,  on  a tri[)od,  was  set 
in  a vertical  position.  The  ‘tubed’  birds,  in  their  container,  were  placed  on  a 
platform  and  illuminated  with  the  usual  tungsten  bulbs.  The  exact  j)osition  of 
the  container  was  marked  by  guides  or  stops,  so  as  to  facilitate  replacing  it 
with  precision.  Frequent  removal  and  rei)lacement  was  necessary  for  the  posi- 
tion of  the  birds  had  to  be  adjusted.  In  the  container  shown  in  Fig.  IB  the  end- 
piece,  c,  was  of  glass.  Had  this  been  of  some  dark  material,  wood  perhaps,  the 
birds  might  not  have  tried  so  hard  to  crawl  forward. 

When  the  birds  were  in  exactly  the  position  desired,  we  pushed  the  button 
controlling  the  flash  apparatus.  We  found  it  best  to  hold  the  reflector  in  the 
hand  so  as  to  be  able  to  shift  the  direction  of  the  illumination  quickly  in  making 
additional  exposures. 


Fig.  1.  A.  Living  redpolls  in  cello|)hane  cylinders.  .Vbove  is  a Common  Redpoll  {Acanthis 
f.  Jhnnmcii),  below  a (ireater  Redpoll  (.1.  /.  rostrata).  H.  Celloj)hane  cylinders  and  glassed-in 
container.  Photographed  March  25,  1949,  by  H.  M.  Shaub. 


B.  M. 
Shaub 
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In  photographing  captured  birds  in  this  way  the  greatest  depth  of  field  and 
sharpness  of  detail  are  obtainable  through  closing  the  diaphragm  opening  well 
down  and  using  a fast  shutter  speed  synchronized  to  catch  the  very  peak  of 
illumination.  Unless  this  is  done  the  rapid  movements  of  the  birds  result  in 
blurred  negatives. 

The  cellophane  cylinder  and  cylinder-container  described  above  may  not 
be  the  best  apparatus  devisable  for  this  work.  Other  methods  should  be  tried. 
Photographs  like  those  made  at  the  Fair  Isle  Bird  Observatory,  showing  heads, 
feet,  or  spread  wings  of  living  birds  should  be  taken  (see  Wilson  Bulletin,  62: 
141-143).  If  a series  of  photographs,  showing  increase  in  bill-size  over  a period 
of  years,  is  to  be  taken,  the  method  should  be  worked  out  with  great  care  so  as 
to  make  certain  in  advance  that  the  photographs  will  be  directly  measurable 
and  strictly  comparable.  For  this  sort  of  record  far  more  than  mere  sharpness 
of  detail  will  be  necessary:  the  bill  must  be  strictly  in  profile,  so  as  to  preclude 
the  possibility  of  any  distortion.  The  bills  themselves  should  be  measured  too, 
of  course,  and  the  records  kept  with  the  photographs. 

For  records  of  color-differences,  color  transparencies  should  be  made.  These 
should  be  preserved  with  great  care  so  as  to  prevent  fading. 

159  Elm  Street,  Northampton,  Massachusetts 


AMENDMENT  TO  THE  CONSTITUTION  OF  THE  WILSON 
ORNITHOLOGICAL  CLUB 

An  amendment  to  the  Constitution  of  The  Wilson  Ornithological  Club  was  proposed  by  the 
Executive  Council  and  placed  before  the  membership  at  the  annual  meeting  on  April  27,  1951, 
at  Davenport,  Iowa.  The  proposal  was  published  in  the  June,  1951,  issue  of  The  Wilson  Bidle- 
tin.  In  accordance  with  the  provisions  of  the  By-laws,  the  members  were  asked  to  vote  on  this 
amendment  by  mail  before  September  1. 

As  a result  of  this  ballot,  the  amendment  was  adopted,  effective  October  1,  1951.  The  amend- 
ment eliminates  the  associate  membership  class  and  raises  the  subscription  price  of  The  Wilson 
Bulletin  to  $3.  With  this  change,  the  minimum  cost  of  membership  becomes  $3.  Hence,  Sec- 
tions 1 and  3 of  Article  II  of  the  Constitution  now  read  as  follows: 

Article  II 
M ember  shi  p 

Section  1.  The  membershiji  of  this  club  shall  consist  of  five  classes:  Active  Members,  Sus- 
taining Members,  Life  Members,  Patrons,  and  Honorary  Members. 

Section  3.  The  annual  dues  of  Active  Meml)ers  shall  be  three  dollars  ($3.00);  and  of  Sus- 
taining Members,  five  dollars  ($5.00).  Any  member  may  become  a Life  Member,  exemjit  from 
further  dues,  by  making  a payment  into  the  endowment  fund  of  the  Club  of  one  hundred  dollars 
($100.00).  Any  member  may  become  a Patron,  exemjit  from  further  dues,  by  making  a pay- 
ment into  the  endowment  fund  of  the  Club  of  five  hundred  dollars  ($500.00)  or  more.  Upon 
the  unanimous  recommendation  of  the  Executive  Council,  honorary  membership  may  be 
conferred  by  the  Club  by  a three-fourths  vote  at  any  annual  meeting. 


TERRITORIAL  SONGS  OE  THE  WHITE -WINGED  DOVE 

BY  DOROTHY  CHAPMAN  SAUNDERS 

The  author  spent  five  months  in  the  winter  and  spring  of  1948-49  and  five 
months  in  the  winter  and  spring  of  1949-50  travelling  by  jeep  in  Mexico. 
In  connection  with  other  biological  work,  she  made  a study  of  the  territorial 
songs  of  several  male  White-winged  Doves  (Zenaida  asiatica).  She  studied  these 
songs  principally  at  four  localities — two  in  eastern  Mexico,  two  in  western 
(see  below). 

Thirteen  songs  were  formally  transcribed— seven  songs  of  the  western  race, 
Z.  a.  mearnsi,  and  six  songs  of  the  eastern  race,  Z.  a.  asiatica.  Necessary  for 
the  work  of  transcription  was  a musical  instrument  (of  known  key)  which  could 
be  carried  about  easily.  The  author  found  an  alto  recorder  (vertical  flute) 
satisfactory.  Each  song  was  quickly  figured  and  fingered  out,  note  by  note,  as 
the  melody  was  repeated  by  the  bird. 

The  intervals  between  certain  notes  in  songs  of  the  White-winged  Dove  are 
shorter  than  the  shortest  interval  commonly  used  in  our  musical  scale — i.e., 
that  between  a note  and  its  sharp  or  flat.  The  diagrams  presented  in  Figure  1 
give,  therefore,  only  the  approximate  position  on  the  piano  keyboard  of  the 
actual  sounds.  With  each  diagram  are,  however,  the  fingerings  used  on  the  alto 
recorder  in  determining  the  true  bird  sounds,  and  by  repeating  these  on  the 
recorder  anyone  may  ascertain  the  exact  notes.  In  all  diagrams  the  key  of  C 
is  used  for  the  j)iano  keyboard  transcriptions.  The  alto  recorder  is  always  tuned 
to  the  key  of  F.  Customary  notations  are  used  for  the  recorder  fingerings.  The 
following  data  pertain  to  the  songs  diagrammed  in  Figure  1. 

A.  Z.  a.  mearnsi  No.  1.  January  5,  1949.  Wild  bird  at  Playa  de  Coyuca,  near 
Acapulco,  Guerrero. 

P.  Z.  a.  asiatica  No.  1.  December  11,  1949.  In  cage  at  Hotel  Balneario  del 
Rio  Panuco,  Tampico,  Tamaulipas. 

C.  Z.  a.  asiatica  No.  1.  Same  date  and  place  as  above.  This  is  the  common 
‘short’  song,  generally  jflirased  as  “Who  cooks  for  you?”,  or  “()«c  triste 
estoy’’  (“How  sad  I am”),  which  all  white-wings  sing. 

D.  Z.  a.  asiatica  No.  1.  December  13,  1949.  Same  place  as  B. 

F.  Z.  a.  asiatica  No.  2.  Same  date  and  }flace  as  B. 

F.  Z.  a.  asiatica  No.  2.  December  16,  1949.  Same  place  as  B.  This  song  was 

given  at  11  p.m.,  the  lights  near  the  bird  cages  in  the  hotel  being  on  at 
that  hour. 

G.  Z.  a.  mearnsi  No.  2.  February  12,  1950.  Ten  miles  south  of  Tepic,  Nayarit, 
at  32(K)  feet  elevation. 

II.  Z.  a.  mearnsi  No.  3.  Same  date  and  place  as  G. 

I.  Z.  a.  mearnsi  No.  4.  Same  date  and  place  as  G. 

J.  Z.  a.  mearnsi  No.  5.  Same  date  and  ])lace  as  G. 
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Fig.  1,  Transcriptions  of  songs  of  the  White-winged  Dove.  For  an  exj)lanation  see  page  330. 
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K.  /.  a.  mearnsi  No.  6.  Same  date  and  place  as  G. 

L.  /.  a.  mearnsi  No.  7.  Same  date  and  place  as  G. 

M.  Z.  a.  asiatica  No.  3.  March  26,  1950.  Near  X’alles,  San  Luis  Potosi. 

A given  song  is  usually  repeated  from  two  to  ten  times;  then,  after  an  inter- 
val which  varies  greatly,  the  same  song,  or  a variation  of  it,  is  repeated  two  to 
ten  times,  etc. 

Besides  the  well  known  “Who  cooks  for  you?”  ^short’  song,  each  male  sings 
long  songs  which  seem  to  be  composed  of  ‘short’  songs  with  individual  varia- 
tions. This  is  clearly  shown  in  the  transcriptions  B,  C,  D,  E,  and  F of  songs 

sung  by  caged  birds  at  Tampico.  Eastern  white-wing  No.  1 had  the  ‘short’ 

song  (C)  and  three  long  songs,  each  being  a series  of  variations  of  the  same  gen- 
eral theme.  Eastern  white-wing  No.  2 had  a ‘short’  song  identical  with  that  of 
eastern  bird  No.  1 and  also  two  long  songs,  these  differing  inter  se  and  also  from 
the  three  long  songs  of  eastern  bird  No.  1.  All  the  songs  were,  however,  obviously 
related:  they  seemed  to  be  variations  of  exactly  the  same  theme. 

All  the  long  songs  recorded  near  Tepic,  Nayarit,  and  at  the  Playa  de  Coyuca, 
Guerrero,  were,  save  one,  slight  variations  of  the  very  same  theme  sung  in 
eastern  localities.  The  exception  was  a performance  transcribed  at  Tepic:  it 
was  identical  with  one  of  the  long  songs  sung  by  an  eastern  white-wing  at 
Tampico.  Each  other  long  song  studied  was  in  some  slight  way  different  from 
every  other  one. 

White-winged  Dove  songs  usually  have  a range  of  about  two  full  tones. 
Variations  commonly  consist  in  (1)  different  groupings  of  the  notes;  (2)  differ- 
ent arrangements  of  these  groups;  and  (3)  different  tempos  (there  may  be  a 
very  considerable  difference  in  the  duration  of  an  individual  note).  During  any 
one  singing  (see  paragraph  immediately  following  explanation  of  the  diagrams) 
a variation  is  repeated  over  and  over  without  change. 

P.\TUXEXT  Research  Refuge,  L.\urel,  Maryland 


GENERAL  NOTES 


Birds  new  for  the  Rio  Grande  delta  area. — A bird  picked  up  dead  near  the  jetty  on 
Brazos  Island  by  Terry  Gill,  and  brought  by  him  to  Harlingen,  Texas,  on  January  28,  1947, 
I identified  as  an  Audubon’s  Shearwater  {Puffinus  Iherminieri). 

A census  team  composed  of  William  S.  Jennings  and  Luther  Goldman,  while  working 
on  the  Harlingen  Christmas  Bird  Census  on  December  23,  1950,  listed  “a  strange  dove  of 
reddish-brown  color.”  The  next  day  Jennings  and  I went  back  to  the  same  area  and  found 
the  bird — quite  obviously  a Ruddy  Ground  Dove  {Columbigallina  talpacoti) — with  a flock  of 
Inca  Doves  (Scardafella  inca).  A few  days  later  I accompanied  Goldman  and  Jennings  to  the 
Axtla  River,  in  eastern  San  Luis  Potosi,  Mexico,  where  we  saw  a number  of  Ruddy  Ground 
Doves.  Both  men  readily  agreed  that  the  bird  they  had  seen  near  Harlingen  was  in  every 
way  identical  with  those  they  were  seeing  in  the  tropics. 

MaurLne  and  Terry  Gill  showed  me  a drawing  and  careful  description  of  a flycatcher 
which  they  had  observed  for  some  time  in  a prairie  area  east  of  Rio  Hondo  on  November 
19,  1946.  Since  it  was  with  a flock  of  Scissor-tailed  Flycatchers  {Muscivora  forficata),  and 
since  there  were  also  Mockingbirds  {Mimus  polygloUos)  nearby,  the  Gills  were  able  to  make 
an  appraisal  of  the  bird’s  exact  size.  From  the  data  supplied  me  I readily  identified  it  as  a 
Fork-tailed  Flycatcher  {Miiscivora  tyrannus).  This  possibility  had  not  occurred  to  the  Gills 
because  the  bird  had  lost  so  much  of  its  tail  that  when  it  flew  only  one  (or  what  appeared 
to  be  one)  long  streamer  trailed  out  behind.  I recall  that  the  first  Fork-tailed  F'lycatcher  I 
ever  saw  (on  the  coastal  prairie  in  central  Veracruz)  had  had  a similar  mishap. 

A visitor  from  New  York,  Arthur  Aranoff,  reported  a Black  Phoebe  (Sayornis  nigricans) 
on  the  Resaca  del  Rancho  Viejo  near  the  village  of  Olmito,  Cameron  County,  Texas,  in 
December,  1947.  Later  I found  the  bird  and  kept  watch  over  it  for  several  months.  It  dis- 
appeared in  the  spring  of  1948  and,  so  far  as  I have  been  able  to  determine,  it  has  not  re- 
turned since. — L.  Irby  Davis,  Box  988,  Harlingen,  Texas. 

Mexican  Cormorant  in  Oklahoma. — Visitors  to  Lake  Texoma  (on  the  Oklahoma- 
Texas  border,  south  of  Marshall,  Love  and  Bryan  Counties,  Oklahoma)  have,  since  its  im- 
poundment in  1945,  occasionally  seen  cormorants  there,  most  of  them  Double-crested  Cor- 
morants {Plialacrocorax  anritus)  presumably,  that  being  the  only  species  listed  by  Nice 
(1931.  “The  Birds  of  Oklahoma,”  Revised  Edition.  Publ.  Univ.  Oklahoma  Biol.  Surv.,  Vol. 
3,  No.  1,  p.  54)  for  the  state. 

In  the  summer  of  1950,  I saw  cormorants  almost  daily  near  the  University  of  Oklahoma 
Biological  Station,  some  14  miles  south  of  Madill,  Marshall  County.  Actually,  there  may 
have  been  very  few  birds,  but  they  flew  past  so  often,  or  spent  so  much  of  their  time  resting 
on  stubs  within  plain  view,  that  they  seemed  to  be  common.  On  August  18,  I noted  groups 
of  four  or  five  repeatedly,  and  wondered  if  they  might  be  gathering  for  migration.  The  strong 
south  wind  made  the  water  rough.  The  temperature  (estimated)  at  about  noon  was  90°F. 

That  day  Barbara  Wells  and  I went  by  motorboat  to  islands  some  miles  from  the  Station. 
Soon  after  leaving  the  Station  we  saw  five  cormorants  perched  together  on  floating  logs. 
About  two  and  one-half  miles  southeast  of  the  Station,  we  came  upon  two  more  perched  on 
a stub  about  a hundred  yards  out  from  shore.  They  resembled  each  other  in  size.  One  of 
them  I managed  to  collect. 

The  specimen  proved  to  be  an  extremely  fat  adult  female  (ovary  distinct,  but  the  ova 
small).  A band  of  white  bordered  the  gular  pouch  and  there  was  a sprinkling  of  fine  white 
feathers  on  the  head  and  neck.  The  eyes  were  green.  The  skin  I placed  in  the  Station’s  col- 
lection. 

George  M.  Sutton,  who  was  on  the  Station  staff  in  the  summer  of  1951,  called  our  atten- 
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lion  to  the  bird’s  smallness  and  expressed  his  belief  that  it  was  a Mexfcan  Cormorant  {P.  ' 

olivaceus).  .\fler  comparing  it  recently  with  sev^eral  female  auritus  and  olivaceus  he  has  identi- 
tied  it  as  the  latter.  Its  bill  measures  only  45  mm.  (base  of  culmen  across  to  tip);  its  tail, 

161.  Only  seven  of  its  rectrices  are  of  full  length,  but  otherwise  it  seems  to  be  in  full  breeding 
|)lumage.  Since  the  bird  I saw  with  this  female  appeared  to  be  of  about  the  same  size,  I think 
it  must  have  been  a Mexican  Cormorant  too.  The  species  has  not  heretofore  been  reported 
from  Oklahoma.-  Kenneth  J.  St.arks,  Department  of  Zoological  Science,  University  of  Okla- 
homa, Xorman. 

Great  Blue  Heron  killed  by  Bobcat. — While  ascending  the  Colorado  River  in  an  out- 
board motor  boat,  at  Devil’s  Elbow  in  Havasu  Lake  National  Wildlife  Refuge  on  January  8,  r 
1951,  Leo  K.  Couch  and  I saw  a Bobcat  {Lynx  rufus)  catch  a Great  Blue  Heron  {Ardea 
herodias).  .\t  about  five  o’clock  in  the  afternoon,  when  the  canyon  was  already  in  shadow, 
the  heron  flushed  from  the  Arizona  side  and  flew  across  to  the  California  side.  It  began  j 

struggling  as  it  alighted  on  the  rocky  bank,  as  if  its  foot  had  been  caught  in  a trap.  At  this  1 

juncture,  the  motor  ran  out  of  fuel  and  the  boat  stopped,  so  we  looked  at  the  bird  with  our  j 

binoculars.  To  our  surprise,  we  saw  that  a large  Bobcat  had  grasjied  it  by  its  under  side  at  I 

the  lower  end  of  the  neck.  The  cat  turned  its  head  to  regard  us  for  a few  seconds,  then  began 
dragging  its  jirey  up  the  bank.  It  had  some  difflculty  in  doing  this,  as  it  stepped  on  the  out- 
stretched wings.  In  less  than  a minute  it  reached  the  top  of  the  bank  and  disappeared  behind 
a ledge.  We  deduced  that  it  had  been  in  a small  cavelike  hideout  along  the  bank  and  that  it 
had  sprung  as  the  heron,  wholly  unaware  of  its  [iresence,  had  attempted  to  alight.  As  far  as  I 
know,  the  cajiture  of  the  Great  Blue  Heron  by  the  Bobcat  has  not  hitherto  been  reported. — ^ 

G.\le  Monson,  Fish  and  Wildlife  Service,  P.O.  Box  1717,  Parker,  Arizona. 

Feeding  behavior  of  young  American  Bitterns. — In  the  spring  of  1950  not  far  from  t 
.\nn  Arbor,  Washtenaw  County,  Michigan,  I found  the  nest  of  an  .\merican  Bittern  (Botaurus  j 
lentiginosus)  in  a small  marsh.  There  were  four  eggs.  The  bird  at  the  nest,  presumably  the  [ 
female,  refused  to  leave,  so  I caught  and  banded  her  (Biological  Survey  No.  35541942).  ) 

Then  I set  up  a blind  seven  inches  from  the  nest.  During  the  period  of  my  observations  from  ^ 
this  blind  (June  10  to  25  inclusive)  the  banded  bittern  was  the  only  adult  to  appear  at  the 
nest.  She  swelled  out  her  feathers  and  growled  like  a broody  hen  when  I approached  or  left 
the  blind,  and  pecked  with  such  speed  and  finesse  that  she  brought  the  blood  rei)eatedly 
while  I was  counting  the  eggs  under  her.  As  long  as  I stayed  in  the  blind,  however,  she  paid 
little  attention  to  me. 

The  first  chick  hatched  shortly  before  6:30  a.m.  on  June  11.  The  second  had  hatched  b\' 
2:50  p.m.  that  same  day.  The  third  hatched  on  June  13.  One  egg  did  not  hatch.  The  feeding 
behavior  differed  in  some  respects  from  that  reported  by  Gabrielson  (1914.  Wilson  Bulletin, 

26  : 64),  who  described  the  feeding  of  several-day-old  bitterns  large  enough  to  swallow  fish,  , 
frogs,  mice,  etc.,  as  they  were  regurgitated  whole  by  the  j^arent. 

When  twenty-four  hours  to  eight  da}'s  old,  the  chicks  I observed  jumj)ed  at  the  parent’s 
bill  and  attempted  to  seize  it  in  the  manner  described  by  Mr.  Gabrielson;  but  they  could 
seldom  cope  with  the  large  chunks  of  food  which  fell  into  their  bills,  so  this  food  often  dropped 
to  the  nest.  After  the  j)arent  had  regurgitated  her  store  of  food  animals,  she  re-swallowed 
those  which  the  young  would  not  manage  to  get  down,  and  presented  this  food  later  when  ■ 
partial  digestion  had  made  it  more  accej)table.  The  period  of  waiting  varied  from  twelve  to 
torty-five  minutes— (lej)ending  on  the  eagerness  of  the  chicks  as  well  as  on  the  size  of  the 
food  items.  On  two  occasions  the  hungry  chicks  sfjueaked  and  jumped  at  the  parent’s  bill  so 
persistently  that  she  regurgitated  food  before  it  was  ‘done’  and  she  had  to  swallow  it  again. 

Table  1 lists  all  of  the  food  I saw  the  ))arent  bittern  bring  to  the  young  during  their  first  ■ 
seven  days.  I could  not  s|)end  much  time  in  the  blind,  so  what  I saw  the  parent  bring  was  ■ 
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Date 

Observation  Period 

.■Activities  at  Nest 

Success  of  Feeding 

June  1 1 

6:30-8:45  a.m. 

Parent  brooded  chick 

Xo  food  offered 

2:50-3:45  p.m. 

Al  2 : 55  {larent  arrived;  chicks 
became  restless  and 

squeaked 

Xo  food  offered 

June  12 

4:45-7 :00  a.m. 

Parent  on  nest;  chicks  quiet 

Xo  food  offered 

3: 13-4:30  p.m. 

Chicks  restless  under  parent 
until,  at  3:44,  she  regurgi- 
tated 4-inch  fish 

Fish  too  large  for  chicks, 
so  parent  re-swal- 
lowed  it 

June  13 

4:00-5: 10  jt.m. 
■ 

Parent  brooded  chicks;  chicks 
squeaked  softly  from  time 
to  time 

Continuous  rain  prob- 
ably led  parent  to 
continue  brooding 

June  14 

10:50  a.m.  to 
12:32  p.m. 

.\t  11:26  parent  arrived  and 
settled  on  restless  chicks 
.\t  12:10  parent  regurgi- 

tated 7-inch  salamander 
and  3-inch  fish 

.\t  12:22  parent  regurgitated 
above-named  items  again 

X’o  food  offered 

Chicks  could  not  swal- 
low either  salaman- 
der or  fish  so  parent 
re-swallowed  them 
Chicks  got  them  down 

3:45-5 : 10  p.m. 

Chicks  slept  until  parent  re- 
turned at  4 : 40.  \i  4 : 48  she 
regurgitated  4-inch  fish 
.\t  4:48,  parent  regurgitated 
two  partly  digested  frogs 

At  5: 10,  parent  regurgitated 
4-inch  fish  again 

Fish  too  large  for  chicks 
so  parent  re-swal- 
lowed it 

Two  chicks  each 

promptly  swallowed  a 
frog 

Fish  still  too  large,  so 
parent  re-swallowed  it 

June  16 

2:45-3:50  p.m. 

! 

i 

At  2:45  parent  regurgitated 
two  frogs — one  partly  di- 
gested, the  other  entire 

At  2:46,  jiarent  regurgitated 
shapeless  gob,  probably  a 
much-digested  frog 

At  3:29,  fiarent  regurgitated 
two  frogs  again 

Partly  digested  frog 
stuck  in  chick’s 

throat ; whole  frog  also 
too  large 

Chick  swallowed  gob; 
parent  re-swallowed 
two  frogs,  taking  one 
from  chick  with  some 
difficulty 

Chick  promptly  swal- 
lowed one  frog; 

another  chick  failed 
to  swallow  second 
frog;  [larent  swal- 
lowed this  frog  again 

June  17 

7 : 30-8: 40  a.m. 

j 8:10-9:10  p.m. 

1 1 

i Parent  brooded  restless  chicks 
until  7 : 55,  when  she  regur- 
gitated a 4-inch  fish  and  a 
jumping  mouse 
.\t  8:40,  [)arent  regurgitated 
4-inch  fish  again 
1 Parent  brooding;  chicks  quiet 

Fish  too  large  for  chick, 
but  mouse  promptly 
swallowed.  Parent  re- 
swallowed fish 
Fish  jiromptly  swal- 
lowed by  chick 
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presumably  only  a small  part  of  the  total  brought. — Esther  (Mrs.  George)  Byers,  Uni-  ' 
versity  of  Michigan  Museum  of  Zoology,  Ann  Arbor. 

Frigate-bird,  Oystercatcher,  Upland  Plover,  and  various  terns  on  the  coast  of 
Tamaulipas,  Mexico. — While  studying  and  collecting  vertebrates  in  the  State  of  Tamaulipas, 
Mexico  from  February  15  to  June  15,  1949,  we  made  three  brief  trips  to  the  coast.  From 
April  27  to  29  we  visited  the  Barra  Trinidad  region,  8 miles  north  of  the  village  of  Moron. 

We  could  not  stay  longer  because  of  lack  of  fresh  water  there.  On  April  25  and  May  2 we 
visited  the  beach  at  Miramar,  near  Tampico.  On  May  9,  Robins  and  Heed  visited  the  village 
of  Te{)ehuaje,  some  20  miles  south  of  Pesca  and  80  miles  north  of  Tampico  (see  World  Aero- 
nautical Chart  No.  589,  Tamiahua  Lagoon  Sheet,  village  of  Tepehuaje  de  .\rriba).  Our 
base-camp  at  that  time  was  10  miles  northeast  of  Zamorina,  and  the  trip  to  the  coast  meant 
a 25-mile  jeep  ride  over  oil-prospecting  trails. 

Some  of  the  birds  we  encountered  on  the  coast  are  of  special  interest  either  because  they 
have  never  actually  been  reported  from  Tamaulipas  or  because  no  one  has  found  them  breed- 
ing there.  One  of  the  latter  category,  the  Willet  (Catoptrophorus  semipalmatus),  George  M. 
Sutton  has  already  discussed  (1950.  Condor,  52:  135-136).  The  following  also  merit  comment: 

Frigate-bird,  Fregata  magnificens.  Present  in  large  numbers  in  the  Barra  Trinidad  region. 
Most  evident  in  the  morning  and  in  the  evening  dusk,  when  they  did  considerable  soaring. 
During  the  afternoon  they  remained  on  the  brush-  and  tree-covered  shore  of  a large  bar. 
They  may  have  been  nesting  there,  but  we  were  unable  to  cross  the  lagoon  to  investigate. 

An  immature  male  specimen  taken  at  Tampico  on  April  23,  1923  (University  of  Michigan 
Museum  of  Zoology,  No.  58976),  has  been  identified  by  Pierce  Brodkorb  as  F.  m.  rothschildi. 
Friedmann,  Griscom  and  Moore  (1950.  “Distributional  Check-List  of  the  Birds  of  Mexico,” 
Pacific  Coast  Avif.  29)  do  not  list  Tamaulipas  among  the  states  from  which  this  species  has 
been  recorded. 

Oystercatcher,  Haematopiis  ostralegus.  Robins  and  Heed  saw  three  Oystercatchers  on  the 
beach  near  Tepehuaje  in  company  with  Wilson’s  Plovers  (Cliaradrius  u'ilsonia),  Black-bellied 
Plovers  (A.  squatarola),  Willets,  Turnstones  (Arenaria  interpres),  and  Sanderlings  (Crocethia 
alba).  Friedmann,  Griscom  and  Moore  (op.  cit.,  p.  89)  state  that  this  species  is  “to  be  sought 
in  the  lagoons  of  northeastern  Tamaulipas.” 

Upland  Plover,  Bartramia  longicauda.  One  was  frightened  by  the  approaching  jeep  from 
a grassy  woodland  road  near  a small  village  between  our  Zamorina  camp  and  the  coast, 
May  U). 

Sandwich  Tern,  Tlialasseus  sandvicensis.  Robins  and  Heed  clearly  saw  two  of  these  terns 
on  the  beach  near  Tejjehuaje  in  comi)any  with  one  Royal  Tern  (T.  ma.ximus),  several  Black 
Terns  (Clilidonias  niger),  and  some  Least  Terns  (Sterna  albifrons).  Near  Barra  Trinidad  we 
saw  ten  Royal  Terns  on  the  beach  and  many  more  flying  about  the  lagoon. 

We  wish  to  point  out  that,  during  the  dry  season  at  least,  the  coast  from  Pesca  to  Tampico 
is  more  easily  accessible  than  is  generally  believed.  .\t  least  one  fishing  company  runs  trucks 
regularly  from  Pesca  to  Tampico  along  a coastal  route  which  we  saw  and  used  at  Tepehuaje 
and,  farther  south,  from  El  Sabino  to  .\ldama. — C.  Rich.\rd  Robins,  Department  of  Conserva- 
tion, Cornell  University,  Ithaca,  Xew  York;  P.\ul  S.  M.\rtin,  University  of  Michigan  Museum 
of  Zoology,  .Ann  .Arbor;  and  Willi.vm  B.  Heed,  University  of  Te.xas  Department  of  Zoology, 
.Austin. 


Unusual  water  birds  in  Rockbridge  County,  Virginia.-  In  three  previous  papers  in 
The  Bulletin  (1935,  47:  59-67;  1937,  49:  48-49;  1940,  52:  280-281)  I listed  61  forms 


highly  colored  individuals,  only  .Anas  rubripes  should  be  listed.  This  brings  the  list  to  60 
forms,  as  of  December,  1940. 


of  water  birds  recorrled  in  this  Virginia  mountain  county.  Two  of  these  were  supposed 
races  of  the  Black  Duck,  but  since  ‘Red-legged  Black  Ducks’  are  now  believed  to  be  merely 
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Recently  I published  notes  on  four  additional  birds;  the  Lesser  Snow  Goose,  Chen  h. 
hyperhorea  (1950.  Aiik,  67:  233-234),  Blue  Goose,  Chen  caerulescens  (ibid.),  Stilt  Sandpiper, 
Micropalama  himantopus  (1948.  Auk,  65:  607),  and  Caspian  Tern,  Hydroprogne  caspia  (ibid.). 
The  following  six  species  (five  of  which  are  new  for  Rockbridge  County)  I wish  to  record 
here.  The  total  list  of  water  birds  for  the  county  now  numbers  69  forms. 

Yellow-crowned  Night  Heron  (Nyctanassa  violacea).  Colonel  and  Mrs.  Gordon  Heiner 
saw  an  adult  at  a small  stream  in  their  yard  on  the  edge  of  Lexington,  July  26,  1950.  They 
gave  me  an  accurate  description  and  an  easily  recognizable  drawing  of  the  bird. 

Least  Bittern  (Ixobrychus  e.xilis).  On  September  4,  1948,  I observed  a bright  yellowish 
brown  female  at  close  range  at  Cameron’s  Pond,  one  mile  from  Lexington.  The  bird  remained 
there  for  three  days. 

Turnstone  (Arenaria  inter  pres).  Robert  Paxton  saw  one  in  bright  summer  plumage  at  the 
Womeldorf  fish  pond,  August  28,  1949. 

Red-backed  Sandpiper  (Erolia  alpina).  I saw  one  in  bright  breeding  plumage  at  Cameron’s 
Pond  on  May  29,  1950. 

Stilt  Sandpiper  (Micropalama  himantopus).  One  which  I saw  at  Cameron’s  Pond  on 
October  13,  1947,  I have  already  reported  (1948.  Auk,  65:  607).  I saw  a Stilt  Sandpiper  at 
the  same  place  September  22  to  30,  1948. 

Sanderling  (Crocethia  alba).  One  appeared  at  the  Womeldorf  fish  pond  on  August  20, 
1950,  at  a time  when  a hurricane  was  moving  up  the  Atlantic  coast.  I collected  it  August  21. 
It  was  a male  in  first  winter  plumage.  Apparently  this  is  the  first  inland  record  for  the  Atlantic 
States  between  Washington,  D,  C.,  and  Aiken,  South  Carolina. — J.  J.  Murr.w,  6 White 
Street,  Lexington,  Virginia. 

Bicolored  Hawk  in  Tamaulipas,  Mexico. — An  exceptionally  beautiful  adult  female 
Bicolored  Hawk  (Accipiter  bicolor)  was  shot  by  a Mexican  hunter  on  August  16,  1950,  in 
heavy  forest  along  the  foot  of  the  Sierra  Madre  Oriental  near  the  Rio  Sabinas  about  five 
miles  north  of  the  town  of  Gomez  Farias,  southwestern  Tamaulipas,  Mexico.  Circumstances 
of  the  capture  are  interesting.  Shortly  before  August  16,  a pair  of  jaguars  (Felis  onca)  with 
two  half-grown  cubs  had  been  seen  in  the  forest  just  upslope  from  the  Sabinas  sugar  cane 
fields,  and  the  female  shot.  When,  on  the  16th,  a party  returned  to  collect  the  skull  of  the 
jaguar  and  search  for  the  male  and  cubs,  they  chanced  to  see  this  hawk  perched  quietly  in 
the  dark  woods.  Vegetation  in  this  area  resembles  that  of  the  tropical  evergreen  forest  of 
Leopold  (1950.  Ecology,  31:  507-518),  here  found  as  a narrow  belt  along  the  base  of  the 
Sierra  Madre.  This  habitat  apparently  marks  the  northern  distributional  limit  of  many 
distinctly  neotropical  plants  and  animals,  including  Accipiter  bicolor. 

My  friend  William  B.  Heed,  now  a graduate  student  at  the  University  of  Texas,  prepared 
the  specimen  with  great  care,  making  important  label  comments.  The  ovary  was  paired,  the 
whole  mass  measuring  about  12  x 4 mm.,  the  largest  ovum  being  about  1 mm.  in  diameter. 
The  legs,  feet  and  eyelids  were  yellow,  the  eye  bright  red,  the  cere  dark.  The  outermost 
primary  was  very  short  (about  65  mm.),  the  basal  half  still  being  sheathed. 

The  specimen  is,  apparently,  the  first  for  Tamaulipas.  It  represents  the  race  fidens,  de- 
scribed from  the  State  of  Veracruz.  The  uj)per  parts  are  blackish  slate,  darkest  on  the  top  of 
the  head  and  tail.  The  under  parts,  except  for  the  white  crissum  and  rufous  flags,  are  slate 
gray,  each  feather  having  a fine  grayish  black  shaft-line.  Some  of  the  median  plumage,  es- 
pecially of  the  throat  and  lower  belly,  is  light  gray  basally.  The  wing  measures  254  mm. 
(primaries  pressed  flat),  the  tail  208,  the  tarsus  72,  the  culmen  (from  cere)  19.5.  The  specimen 
is  No.  11068  in  the  Sutton  collection. — Paul  S.  Martin,  University  of  Michigan  Museum  of 
Zoology,  Ann  Arbor. 

A nest  of  the  Rufous-breasted  Spinetail  in  Mexico. — The  Rufous-breasted  Spine- 
tail  (Synallaxis  erythrothorax)  is  a not  very  noticeable  furnariid  found  from  Veracruz,  Yucatan, 
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and  C'hiapas  southward  to  northwestern  Honduras  and  El  Salvador.  It  is  a thicket  bird 
about  si.\  inches  long,  with  a fiuiet,  four-noted  call. 

While  collecting  birds  along  the  Rio  .\toyac  at  Ojochico,  a few  miles  east  of  Cordoba, 
Veracruz,  in  mid-Ajiril,  1947,  we  found  a nest  of  this  spinetail  al)out  four  feet  above  the 
ground  in  a thicket  at  the  base  of  a hill  just  west  of  the  cane  plantations  of  the  Potrero  sugar 
mill.  E.xternally  the  nest  was  composed  entirely  of  rather  long,  slender  twigs,  sturdily  inter- 


Xest  of  Rufous-breasted  Spinetail  {Synallaxis  erythrolhorax).  Photographed  in  mid-.\pril, 
1947,  near  Cordoba,  Veracruz,  by  Robert  B.  Lea. 


locked.  It  was,  as  can  be  seen  in  the  accompanying  photograph,  completely  domed  over.  It 
was  al)out  eighteen  inches  long  and  ten  inches  in  diameter  at  the  large  end.  The  entrance  was 
at  the  small  end,  and  the  bird  jjassed  through  a narrow  tunnel  in  reaching  the  nest  chaml>er 
at  the  large  end. 

We  frequently  heard  and  saw  an  adult  spinetail  near  this  nest.  Occasionally  we  saw  a 
bird  (sex  ?)  going  in,  but  so  far  as  we  could  tell  neither  incubating  of  eggs  nor  brooding  of 
young  was  going  on  there.  .\n  adult  male  which  we  collected  about  fifty  feet  from  the  nest 
on  .\pril  19  had  enlarged  testes  (each  about  6x5  mm.). — Robert  B.  Le.x,  Charity  Hospital, 
.Vra'  Orleans,  Louisiana,  and  Ernest  P.  Edw.\rds,  Third  Chemical  Mortar  Bn.,  Fi.  Bragg, 
\orth  Carolina. 

An  egg  of  the  Umbrella  Bird. — The  eggs  of  many  species  of  the  family  Cotingidae  have 
never  been  described.  The  eggs  are  rare  in  collections  and  identification  of  some  specimens 
is  open  to  fpiestion.  X’irtually  nothing  is  known  about  the  nidification  of  the  famous  Um- 
brella  Bird  (Cephalopterus  ornatus).  E.  P6j)pig’s  statement  (1831.  Pugillus  descriptionum  ad 
Zoologiam  .\mericae  australis  spectantium.  Suj)plement  to  Frorieps  Xotizen  aus  deni  Gebiete 
der  Xatur  und  lleilkunde.  Number  681,  Vol.  31)  that  the  clutch  consisted  of  two  eggs  was 
based  on  local  hearsay  and  was  not  accompanied  by  a description.  Poppig’s  account  was 
rc|)cated  by  Burmeister  (1856.  “Systematische  Ubersicht  der  Tiere  Brasiliens,”  V'ol.  2, 
Avesq 
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I secured  a clutch  of  C.  o.  ornatus  on  July  25,  1949,  in  Matto  Grosso,  Brazil,  on  the  Upper 
Rio  Xingu,  in  the  region  explored  by  the  Funda^ao  Brasil  Central.  The  nest  contained  only 
one  egg — the  normal  set  according  to  the  testimony  of  the  Jumna  Indians.  The  egg  is  oblong 
and  rather  pointed  at  one  end.  It  measures  56.0  x 35.8  mm.  The  empty  shell  weighs  2.1 
grams.  The  shell  is  khaki-colored,  spotted  with  light  chocolate  and  purj)lish  brown  and 
lightly  stippled  with  dark  brown.  The  shell  has  little  gloss. 

Further  details  concerning  the  biology  of  the  Umbrella  Bird  I plan  to  communicate  later. — 
Helmut  Sick,  Fiindaqdo  Brasil  Central,  Avenida  Xilo  PeQanlia  23,  Rio  de  Janeiro,  Brazil. 


Empidonax  alhigularis  in  southwestern  Tamaulipas.— One  of  the  most  interesting 
specimens  in  the  bird  collection  obtained  for  me  by  E.  K.  Miller  and  J.  H.  Poppy  in  the 
Gomez  Farias  region  of  southwestern  Tamaulipas  in  the  summer  of  1948  is  a male  White- 
throated  Flycatcher,  Empidonax  alhigularis,  collected  July  21  on  the  foothill  above  the  Rio 
Sabinas,  at  an  elevation  of  about  3500  feet,  half  a mile  south  of  the  Rancho  del  Cielo.  To  the 
best  of  my  knowledge,  E.  alhigularis  has  not  been  taken  in  Tamaulipas  before. 

The  specimen  is  similar  to  four  alhigularis  from  Michoacan  in  my  collection,  but  less 
brown  in  tone  throughout.  The  sides  of  the  head,  the  chest  and  flanks,  and  especially  the 
wing-bars,  remiges  edgings,  and  under  tail  coverts  are  almost  without  brown  or  buff.  The 
crown,  hind  neck  and  back,  too,  are  largely  devoid  of  brown,  though  a slight  staining  of  the 
back  plumage  makes  color  comparisons  involving  this  region  difflcult.  A notable  feature  is 
the  darkness  of  the  middle  and  greater  wing  coverts.  The  tips  of  these  feathers  are  grayish 
white,  in  rather  sharp  contrast  to  the  blackish  brown  basal  part. 

This  Tamaulipas  bird  is  so  different  from  any  of  the  ten  alhigularis  (four  from  Chiapas, 
four  from  ]\Iichoacan,  one  from  Costa  Rica,  one  from  Durango)  before  me  that  I suspect  it 
belongs  to  an  undescribed  race.  It  is  closest,  apparently,  to  the  Durango  bird,  a male  taken 
by  Paul  S.  Martin  near  the  village  of  San  Luis,  at  an  elevation  of  about  8500  feet,  16  miles 
west  of  the  Laguna  del  Progreso,  on  July  8,  1950.  This  Durango  specimen  (wing,  63  mm., 
tail,  54)  I have  identified  as  E.  a.  timidus.  According  to  label-comment  it  was  “singing  in 
willows  along  a stream  in  open  meadows.”  This  habitat,  as  well  as  the  general  ai>pearance  of 
the  specimen,  suggest  close  affinity  to  E.  trailli. 

The  Tamaulipas  specimen  of  alhigularis  weighed  1 1 grams,  .\ccording  to  label  comment 
its  eyes  were  dark  brown,  its  mouth  yellow,  its  lower  mandible  “pale  yellow,”  and  its  feet 
black.  The  wing  measures  64  mm.,  the  tail  56.  It  is  much  less  frayed  and  faded  than  the 
Durango  specimen,  whose  wing-bars  have  almost  disappeared  through  wear. — George 
Miksch  Sutton,  University  of  Michigan  Museum  of  Zoology,  Ann  Arhor. 


September  nesting  of  the  Barn  Swallow  in  Arizona. — O.  S.  Pettingill,  Jr.  (1946. 
Wilson  Bulletin,  58:  53)  has  rej)orted  young  Barn  Swallows  {Ilirundo  rustica  erythrogaster) 
still  in  the  nest  as  late  as  September  24,  1945,  at  Regina,  Saskatchewan  (about  50°  30'  X. 
Lat.).  The  record  calls  to  mind  a late  nesting  I observed  at  Sj)ringerville,  Ajjache  County, 
Arizona,  in  September,  1934.  Springerville  is  at  the  northeastern  base  of  the  White  Mountains, 
in  central-eastern  Arizona,  at  an  elevation  of  6,965  feet.  On  Sej)tember  16  of  that  year,  in  a 
barn  in  town,  Randolph  Jenks  and  I found  a Barn  Swallow’s  nest  containing  three  young 
birds  and  an  addled  egg.  The  young  were  at  least  two  weeks  old.  Two  of  the  young,  on  being 
frightened  from  the  nest,  flew  distances  of  20  and  50  yards,  respectively,  from  the  barn.  This 
was  their  first  flight.  We  returned  the  two  birds  to  their  nest.  On  September  21,  we  saw  the 
adult  swallows  feeding  a young  one  perched  on  a rafter  in  the  barn.  On  Sej)tember  27,  we 
saw  two  adult  swallows  flying  inside  the  barn,  but  we  failed  to  find  any  of  the  young. 

Flocks  of  from  20  to  40  Barn  Swallows  were  noted  almost  daily  in  and  near  Springerville 
throughout  September — as  late,  in  fact,  as  October  2.  So  far  as  I know,  none  was  observed 
between  that  date  and  October  23,  when  I left  the  region.  Whether  the  young  birds  mentioned 
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aI)ove  slarled  the  southward  migration  with  their  [)arents  is,  of  course,  problematical. — 
J.  ().  Stevenson,  V.  S.  Fish  and  W ildlife  Service,  Washington,  D.  C. 

Black  Robin  in  Tamaulipas,  Mexico. — The  late  winter  of  1951  was  marked  by  the 
severest  freeze  in  the  memory  of  most  residents  of  northeastern  Mexico.  Heavy  frosts  in 
early  February  killed  or  damaged  troj)ical  vegetation  on  the  Atlantic  slope  at  least  as  far 
south  as  Jacala,  Hidalgo.  My  friend  Frank  Harrison,  of  the  Rancho  del  Cielo,  five  miles 
northwest  of  Gomez  Farias,  Tamaulipas,  generously  supplies  the  following  data  on  minimum 
temperatures  recorded  by  him  during  this  period:  February  1,  — 6°C.;  February  2,  —4°; 
February  3,  —2°,  with  snow  in  the  morning.  During  the  extremely  dry  weather  following 
the  freeze,  Mr.  Harrison  attracted  many  birds,  including  flocks  of  twenty  to  thirty  Blue- 
hooded  Euphonias  {Tanagra  elegantissirna) , to  pans  of  water.  In  late  February  he  collected 
an  unfamiliar  dark  bird  which  he  saw  feeding  on  mulberries  in  his  clearing.  The  specimen 
proves  to  be  a subadult  male  Black  Robin  (Turdns  infuscatus).  Its  measurements  are:  wing, 
129  mm.;  tail,  98;  culmen,  20.5;  tarsus,  26.  The  bill  and  feet  must  have  been  bright  yellow 
in  life  for  even  in  the  dried  specimen  (now  in  the  Sutton  collection)  they  are  pale  yellowish 
brown. 

Dominant  trees  in  the  Rancho  del  Cielo  cloud  forest  (elevation  1200  meters)  are  the 
sweet  gum  {Liquidamhar  styraciflua) , oaks  {Quercus  spp.).  Magnolia  schiedeana,  and  Podo- 
carpus  Reichei}  Among  the  more  common  breeding  birds  are  the  Singing  Quail  (Dactylortyx 
thoraciciis) , Mexican  Trogon  {Trogon  mexicanus).  Green  Jay  {Xanthoura  yncas),  and  Black- 
headed Nightingale-Thrush  (Catharus  mexicanus) . 

During  parts  of  April,  May  and  June  of  1948  I spent  five  weeks  collecting  birds  in  this 
region,  but  only  once,  in  late  April,  did  I see  what  appeared  to  be  a Black  Robin.  On  that 
occasion  a dark,  robin-size  bird  went  skulking  through  the  heavy  forest  about  a mile  from 
Mr.  Harrison’s  clearing.  Since  then  several  observers,  especially  Byron  Harrell  of  the  L’ni- 
versity  of  Minnesota,  have  devoted  many  weeks  to  study  of  cloud  forest  birds  thereabouts 
without  encountering  Turdus  infuscatus.  The  species  apparently  has  not  heretofore  been 
reported  from  Tamaulipas.  The  extreme  cold  spell  and  equally  severe  drought  may  have  been 
responsible  for  the  species’  appearance. — Paul  S.  M.\rtin,  University  of  Michigan  Museum 
of  Zoology,  Ann  Arbor. 

1 For  a brief  account  of  the  vegetation  in  this  unique  Tamaulipas  habitat,  see  Sharp,  et  al., 
1950,  Soc.  Botdnica  de  Me.xico  Bidl.  Xo.  11,  p.  1-4. 
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Every  purposeful  ornithologist  has  filing  problems.  Letters,  scribbled  notes,  newspaper 
clippings,  work  sheets  recording  measurements  and  color  comparisons,  excerpts  from  note- 
books— all  these  must  be  kept  in  order  if  they  are  to  be  useful. 

Some  folders  in  an  ‘active  file’  are  not,  admittedly,  opened  from  the  year’s  beginning  to  its 
end.  This  is  not  surprising  in  view  of  the  fact  that  Black  Rails  keep  themselves  hidden  most 
of  the  time  and  some  correspondents  do  not  correspond.  Other  folders,  however,  are  consulted 
almost  every  day.  Among  the  most  remarkable  of  this  category  in  our  file  are  four  which  have 
been  put  away  from  time  to  time  but  refuse  to  become  inactive.  In  one  of  these  are  explicit 
directions  for  loading  shells,  reaming  out  auxiliary  barrels,  repairing  shotgun  stocks,  cutting 
wads,  and  knocking  out  old  primers.  That  folder  bears  the  name  Semple,  John  B.  In  another 
is  a sheaf  of  yellow  sheets  with  scribblings  concerning  the  subspecific  identification  of  Mexican 
birds — references  to  type  specimens  examined  in  European  museums,  to  personal  observa- 
tions in  El  Salvador,  Sonora,  and  a hundred  other  places,  to  correspondence  with  Stresemann, 
Hellmayr  and  Berlioz.  That  folder  bears  the  name  van  Rossem,  A.  J.  A third  holds  letters 
both  typewritten  and  long-hand  outlining  enough  ornithological  projects  to  keep  a man  busy 
for  a lifetime,  and  with  these  effervescent  suggestions  amusing  discussions  of  persons  in  the 
public  eye,  reminiscences  brimming  with  good  humor,  and  references  to  happy  hunting  grounds 
full  of  marshes.  This  one  bears  the  name  Peet,  Max  Minor. 

The  fourth  does  not  hold  much.  But  the  letters  there,  all  long-hand,  are  so  full  of  vigor, 
good  spirit  and  encouragement  that  reading  them  is  a tonic.  The  folder  bears  the  name  Xunne- 
macher,  Gertrude  A.  * 


This  issue  of  The  Wilson  Bulletin  is  a memorial  to  Gertrude  Nunnemacher.  Those  who  made 
possible  the  memorial  were  her  husband,  Henry  J.  Nunnemacher,  and  the  following  members 
of  the  Bird  Group  of  the  Milwaukee  City  Club:  Myrtle  Baer,  Mr.  and  Mrs.  A.  P.  Balsom, 
Mrs.  A.  C.  Bromm,  Mrs.  E.  Bunkfeldt,  Mrs.  H.  K.  Coen,  Mrs.  M.  Cutler,  Mrs.  C.  R.  Decker, 
Jr.,  Mary  Donald,  Susan  Drake,  Mrs.  J.  Freede,  Mrs.  L.  B.  Goodrich,  Mrs.  M.  D.  Hartley, 
Dr.  Anna  Hehn,  Mrs.  Blanch  Hibbert,  Mrs.  W.  F.  Jackson,  Mrs.  T.  L.  Kelley,  Mrs.  Bruno 
Kroetz,  Mrs.  Hugo  Kroetz,  Mrs.  C.  A.  Lind,  Mrs.  Lillian  Logemann,  Isabel  Miller,  Mr.  and 
Mrs.  Martin  Paulsen,  Mrs.  Gustave  Reuss  and  daughter,  Mrs.  Carl  Schwendener,  Mrs.  Amelia 
Simmons,  Mrs.  L.  C.  P.  Smith,  Helene  Stoll,  Leo  Tiefenthaler,  Dr.  Pearl  Thompson  and 
Mrs.  E.  R.  Weber. 

The  Bird  Group  of  the  Milwaukee  City  Club  had  its  beginnings  in  late  April,  1926.  An 
informal  body  at  first,  it  sponsored  several  spring  and  summer  field  trips  and  some  discussion 
meetings.  In  November,  1926,  it  was  formally  organized  and  membership  was  thrown  open 
to  both  members  and  non-members  of  the  City  Club.  Mrs.  Nunnemacher  was  elected  the 
first  Secretary.  On  May  27,  1927,  the  first  ‘May  Day  Census’  was  taken,  a total  of  85  bird 
species  being  seen  by  those  participating.  This  census  was  to  become  an  annual  event.  On 
Mrs.  Nunrtemacher’s  return  from  Europe  in  1930  she  was  elected  Vice-Chairman,  an  office 
she  held  until  1941,  when  she  became  Chairman.  The  Group  celebrated  its  twenty-fifth  anni- 
versary on  November  18,  1951.  There  are  now  25  members,  seven  of  whom  were  active  mem- 
bers in  1926. 


John  G.  Williams,  of  the  Coryndon  Museum,  Nairobi,  Kenya  Colony,  East  Africa,  has 
very  generously  offered  his  assistance  to  any  member  of  the  The  Wilson  Ornithological  Club 
fortunate  enough  to  visit  .\frica.  Because  of  Mr.  Williams’  extensive  field  experience  in  East 
Africa,  he  can  give  excellent  advice  on  safari  itineraries,  localities  where  special  birds  may  be 
seen  or  collected,  and  similar  matters. 
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Mr.  Williams  has  almost  comi)leted  a monograph  on  “The  Sunhirds  of  Kenya  Colony.” 
This  work  contains  an  illustrated  key  to  the  genera  of  sunhirds  recorded  from  Kenya  Colony, 
and  discusses  the  distribution,  field  characters,  and  habits  of  all  species  and  subspecies  found 
there.  It  will  be  illustrated  by  ten  color-plates;  by  many  photograj)hs  of  sunhirds  and  their 
nests  and  eggs;  and  by  distribution  maps.  The  puldishers,  Longmans,  Green  & Co.,  Ltd.,  of 
Nairobi,  are  much  interested  in  finding  out  how  large  a sale  may  be  exj)ected  in  America. 
Persons  desiring  more  information  about  the  book  should  write  Dr.  Berger  or  Mr.  Williams. 


The  many  friends  of  Helmuth  O.  Wagner,  a member  of  our  Club  since  1945,  will  be  glad 
to  know  that  his  interest  in  Mexican  birds  continues.  A little  over  a year  ago  he  moved  from 
.Mexico  City  to  Bremen,  Germany,  there  to  become  the  Director  of  the  Museum  fiir  Natur-, 
Volker-  und  Handelskunde;  but  he  has  recently  finished  a life  history  of  the  White-eared 
Hummingbird,  a species  he  saw  much  of  in  Mexico,  and  a paper  on  the  Cracidae  of  Chiaj)as. 
Dr.  Wagner  is  sorely  missed  on  this  side  of  the  .Atlantic.  While  residing  in  Mexico  he  often 
helped  friends  from  the  LTited  States  in  finding  their  way  about;  joined  them  in  their  field 
work;  or  visited  remote  areas  in  order  to  obtain  specimens  needed  by  them.  His  knowledge 
of  field  techniques,  his  ability  as  a linguist,  and  above  all  his  abounding  energy  and  good 
spirit  made  him  an  invaluable  ally,  no  matter  what  the  problem  or  occasion. 


.\  book,  to  be  compiled  from  the  many  writings  of  .Althea  R.  Sherman,  for  much  of  her 
life  a devoted  member  of  our  Clul),  will  contain  certain  articles  which  first  appeared  in  The 
Wilson  Bulletin.  The  book,  to  be  titled  “Birds  of  an  Iowa  Dooryard,”  will  be  compiled  by 
Fred  J.  Pierce,  the  editor  and  publisher  of  lou'a  Bird  Life. 

The  Hamilton  Nature  Club,  of  Hamilton,  Ontario,  has  been  granted  permission  to  reprint 
in  their  journal.  Wood  Duck,  “The  Persecution  of  Predaceous  Birds,”  b\’  William  H.  Elder  and 
Charles  M.  Kirkpatrick,  an  article  which  appeared  in  a recent  issue  of  The  Wilson  Bidletin. 
The  Club,  whose  president  is  Robert  O.  Elstone,  is  to  be  commended  for  this  lively  interest 
in  protection  of  the  birds  of  prey. 


Bruce  Cam{)bell,  Secretary  of  the  British  Trust  for  Ornithology,  informs  us  that  the  address 
and  registered  office  of  the  Trust  is  now  2 King  Edward  Street,  Oxford,  England.  Certain 
publications  of  the  Trust  have  recently  been  reviewed  in  our  Bulletin. 


.A  law  now  in  force  in  Connecticut  forbids  the  killing  of  any  hawk  or  owl  except  when  it  is 
caught  in  the  act  of  molesting  poultry.  This  is  a marked  imj^rovement  over  the  old,  weak  law 
that  left  most  birds  of  prey  unprotected.  Since  so  few  can  tell  one  hawk  from  another,  the 
law  seems  better  than  one  which  designates  certain  s{)ecies  as  harmful  and  therefore  unpro- 
tected. The  dangers  of  omitting  protection  for  certain  species  of  predators,  or  of  trying  to 
reduce  their  numbers,  are  well  illustrated  by  the  results  of  the  Pennsylvania  bounty  on  the 
(ioshawk  some  years  ago,  when  a high  proportion  of  the  birds  presented  for  bounty  payment 
were  not  (ioshawks — or  even  accipiters. 

d'he  |)assage  of  this  law  should  prove  encouraging  to  conservationists  in  other  states,  not 
only  the  six  which  have  no  j>rotective  laws  whatever  for  birds  of  prey,  but  also  the  many  which 
provide  incomplete  legal  j)rotection.  Connecticut  is  not  a state  where  in  the  past  all  local  groups 
interested  in  conservation  in  general  and  birds  in  j)articular  have  been  closely  organized  for 
common  action.  .After  .Audubon  mentioned  the  scant  protection  afforded  birds  of 

prey  in  Connecticut,  the  Westport  .Audubon  Society,  under  the  enthusiastic  leadership  of 
.Mrs.  Harry  Long,  introduced  a bill  and  notified  conservation  groups  all  over  the  state  of  the 
need  for  support.  The  combination  of  a sound  measure  and  this  enthusiasm  j)roved  effective. 

1'he  new  law  does  not  of  itself  guarantee  j)rotection  for  birds  of  prey  in  Connecticut.  There 
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were  no  points  in  the  state,  apparently,  at  which  concentrations  of  migrating  hawks  furnished 
regular  targets  for  gunners — as  they  once  did  at  Hawk  Mountain  in  Pennsylvania.  The  birds 
have  been  killed  all  over  the  state,  in  small  numbers  on  any  one  day,  making  enforcement  of 
the  new  law  more  difficult  than  it  would  be  at  hawk  concentration  points.  From  now  on,  how- 
ever, fewer  owls  will  be  killed  merely  because  their  calls  keep  someone  awake,  and  taxidermists 
should  no  longer  handle  dozens  of  trophies  for  the  mantelpiece.  However,  the  type  of  hunter 
who,  out  of  ignorance  or  boredom,  shoots  cormorants  from  a duck  blind,  is  still  a menace 
to  all  birds  of  prey.  As  discussed  in  the  June  issue  of  The  Wilson  Bulletin  (pp.  138-140),  pro- 
tective statutes  mean  little  unless  the  general  public  is  sympathetic,  and  the  larger  part  of 
our  task  in  Connecticut  remains  to  be  done. — E.  Alexander  Bergstrom. 

The  organization  of  a group  to  promote  zoological  studies  in  the  New  World  tropics  is  well 
under  way  at  Ann  Arbor,  Michigan.  To  be  known  as  “The  Foundation  for  Neotropical  Re- 
search,” this  organization  hopes  soon  to  begin  limited  subsidization  of  both  technical  and 
semi-popular  projects,  not  necessarily  limited  to  birds,  in  the  American  tropics.  Funds  toward 
this  objective  are  already  accumulating  through  the  advance  sale  of  a limited  edition  of  paint- 
ings of  Mexican  birds  soon  to  be  published.  More  detailed  information  from  the  new  Founda- 
tion, whose  present  headquarters  are  the  University  of  Michigan  Museum  of  Zoology,  may  be 
expected  in  the  near  future. 


The  Wilson  Bulletin  color  plate  fund  has  continued  to  grow  in  recent  months  in  a gratifying 
manner.  The  most  important  augmentation  was  brought  about  by  the  auction  of  original 
bird  drawings  and  paintings  held  at  the  Davenport,  Iowa,  meeting,  at  which  exactly  four  hun- 
dred dollars  came  into  the  fund.  The  Club  is  deeply  grateful  to  the  bird  artists  who  generously 
contributed  their  work:  W.  J,  Breckenridge,  R.  P.  Grossenheider,  F.  L.  Jaques,  O.  J.  Murie, 
R.  T.  Peterson,  and  G.  M.  Sutton;  to  Robert  M.  Mengel,  Chairman  of  our  Illustrations  Com- 
mittee, who  managed  the  affair  so  well;  to  Dwain  Warner  and  others  who  proved  themselves 
so  able  as  auctioneers;  and  to  Jane  Mengel  and  Jean  Tordoff,  who  displayed  the  pictures  so 
decoratively.  A matter  of  regret  is  that  several  pictures  sent  on  by  T.  M.  Shortt,  to  whom  we 
extend  our  thanks,  did  not  arrive  in  time.  Worthy  of  special  mention  also  is  Hazel  Bradley, 
of  Jackson,  Michigan,  who  contributed  substantially  to  the  fund  after  failing  to  obtain  a single 
picture  in  the  vigorous  bidding.  We  hope  that  such  auctions  will  continue  to  be  a feature  of 
our  meetings;  besides  helping  with  the  color  plates,  they  enable  all  members  to  obtain  attrac- 
tive originals  for  their  own  permanent  enjoyment. 


In  June,  1951,  the  first  five  Frank  M.  Chapman  Memorial  Fellowships  were  awarded  by 
the  American  Museum  of  Natural  History.  The  amount  distributed  was  $1950,  and  the  recipi- 
ents and  their  projects  were:  1.  Richard  B.  Fischer,  Cornell  F'niversity.  A study,  based  upon 
banded  birds,  of  the  reproductive  behavior  of  the  Chimney  Swift  in  central  New  York  State. 
2.  Byron  F.  Harrell,  University  of  Minnesota.  Faunal  and  ecological  investigations  of  bird- 
life  in  southern  Tamaulijias,  Mexico.  3.  Owen  A.  Knorr,  Colorado  College.  Life  history  studies 
of  the  Northern  Black  Swift  in  the  Rocky  Mountains.  4.  Mrs.  Robert  Schultz,  University  of 
Washington.  Continuation  of  a study  of  the  life  history  of  the  Glaucous-winged  Gull.  5.  David 
K.  Wetherbee,  Clark  L'niversity.  The  pterylosis  of  North  American  birds. 

Additional  fellowships  may  be  awarded  in  the  spring  of  1952.  In  general,  student  investi- 
gators will  be  given  preference  over  candidates  already  possessing  wide  })restige.  Applicants 
should  clearly  state  their  problems  and  their  qualifications  and  be  sponsored  by  one  or  more 
of  their  professors.  Applications  should  be  addressed  to  the  Frank  M.  Chapman  Memorial 
Committee,  American  Museum  of  Natural  History,  Central  Park  West  at  79th  Street,  New 
York  24,  New  York.  Applications  should  be  received  not  later  than  January  31,  1952,  in  order 
that  decisions  may  be  made  well  in  advance  of  the  summer  vacation  period. 
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The  .Michigan  Audubon  Society  has  blazed  an  important  trail.  Realizing  that  nature  coun- 
sellors in  summer  camps  often  need  to  know  more  about  nature  than  they  do,  the  Society  in- 
stituted, this  past  summer,  a Nature  Counsellors’  camp.  The  week  of  June  17  to  22  (just  be- 
fore the  opening  of  most  summer  camps)  and  Camp  Mahn-Go-Tah-See,  near  Hale,  Michigan, 
were  selected  as  the  time  and  place.  Four  members  of  the  Society,  all  teachers,  made  up  the 
stall.  One  of  the  four,  Homer  U.  Roberts,  the  Society’s  President,  acted  as  Director.  The  others 
were  .\lmeda  Boulton  and  Wilson  Club  Life  Members  Hazel  Bradley  and  H.  Lewis  Batts. 

Enrollment  came  about  through  contact  with  V.M.C.A.  camp  directors  and  the  Michigan 
Campers’  Association.  Nineteen  camps  sent  representatives,  paying  their  expenses.  Other  per- 
sons attended,  paying  their  own  way.  The  counsellors,  divided  into  groups,  attended  half-day 
outdoor  sessions,  studying  birds,  insects,  minerals,  weather,  plants,  and  water-life.  Evening 
sessions  were  devoted  to  stars,  conservation  laws,  and  nature  games.  There  were  three  early 
morning  bird-walks. 

Plans  for  another  such  camp  in  June,  1952,  are  already  under  way.  The  Society  is  to  be 
congratulated  upon  seeing  so  clearly  how  this  great  work  may  be  a means  of  spreading  nature 
education,  and  therefore  of  sound  conservation  concepts,  to  countless  young  people  in 
Michigan. 


In  the  death,  on  June  1,  1951,  of  Southgate  Yeaton  Hoyt  the  cause  of  ornithological  edu- 
cation lost  a devoted  ally  and  our  Club  an  unusual  member.  Born  January  13,  1913,  in  Bal- 
timore, ‘South’  was  interested  all  his  life  in  the  imparting  of  biological  knowledge.  As  an 
undergraduate  at  Washington  and  Lee;  as  an  assistant  to  William  Beebe  in  Bermuda  in  1935; 
as  a visitor  to  Europe  in  1938  (he  attended  the  International  Ornithological  Congress  at 
Rouen,  France,  that  year);  as  director  of  nature  study  at  the  Cold  Spring  Harbor  Biological 
Laboratory  in  the  summers  of  1941,  1947,  1948,  and  1950;  and  as  a member  of  the  Cornell 
University  and  Sampson  College  faculties,  he  was  interested  primarily  in  teaching.  In  the 
spring  of  1942  he  married  Sally  Foresman.  That  year  he  began  42  months  of  service  with  the 
.\rmy  Medical  Corps.  In  1945  he  returned  to  Cornell.  On  completing  a study  of  the  Pileated 
Wood[)ecker  in  1948  he  was  awarded  the  Ph.D.  degree.  In  1949  and  1950  he  was  especially 
active  in  teaching  youngsters  about  birds.  Many  local  schools  listened  regularly  to  his  radio 
programs.  His  refusal  to  complain,  despite  his  painful  illness,  was  a marvel  to  all  who  knew 
him. 


The  Club’s  Research  Committee  has  voted  to  award  the  Edward  L.  Chalif  Grant  for 
Bird-Work  in  Mexico  to  Byron  E.  Harrell,  who  is  studying  the  ecology  of  the  Rancho  del 
Cielo  forestlands  in  southwestern  Tamaulipas.  Mr.  Harrell  and  Dwain  W.  Warner,  Curator 
of  Birds  at  the  Minnesota  Museum  of  Natural  History,  left  for  Me.xico  in  November. 


The  Local  Committee  for  the  thirty-third  Annual  Meeting  of  our  Club  at  Gatlinburg, 
Tennessee  is  composed  of  Arthur  L.  Stupka,  Chairman,  Albert  F.  Ganier,  Joseph  C.  Howell 
and  James  T.  Tanner. 


The  editors  are  grateful  to  the  following  for  assistance  in  jweparing  for  publication  the  ma- 
terial i)resented  in  this  issue:  William  II.  Allen,  Burton  L.  Baker,  William  L.  Brudon,  Esther 
Byers,  I'heodore  II.  Hul)bell,  William  Lunk,  Rogers  McVaugh,  James  L.  Peters,  Haven 
H.  Spencer,  Kenneth  J.  Starks,  Charles  F.  Walker  and  .\lbert  Wolfson.  Realizing  that  this 
issue  of  the  Bulletin  is  their  last,  they  take  this  opportunity  to  thank  especially  Elsa  Hertz, 
who  has,  during  their  tenure  as  editors,  re-typed  literally  hundreds  of  pages  of  manuscript  so 
as  to  give  them  clean  copy;  William  Lunk,  who  has  given  edited  manuscripts  a final  going- 
over  just  before  their  being  sent  to  the  j)rinter;  J.  \’an  Tyne,  who  has  furnished  lists  of  addi- 
tions to  the  ('lub  Library;  William  Brudon,  who  has  ‘sharpened  up’  diagrams  with  his  expert 
l)rush;  and  Betty  and  Powell  Cottrille,  who  have  given  financial  aid  from  time  to  time. 


LETTER  TO  THE  EDITOR 


This  is  a reply  to  those  who  have  taken  issue  with  ideas  expressed  in  my  paper,  “Conver- 
gence in  American  Orioles.”  The  criticisms  of  my  arrangement  and  the  counter  proposals  by 
G.  G.  Williams  {Wilson  Bulletin,  63:  52-54)  are  based  on  the  importance  he  assigns  to  the 
plumage  of  female  and  young  birds.  He  claims  it  is  “axiomatic”  that  this  be  taken  prominently 
into  consideration  in  making  any  phylogenetic  arrangement. 

The  facts  do  not  appear  to  support  Williams’  assumption  that  this  plumage  represents  the 
true  genetic  picture  of  the  species.  Sex-inversion  experiments  involving  gonadectomy  or  hor- 
mone injections  show  that  in  some  groups  of  birds  sexual  dimorphism  may  be  genetic  while 
in  others  it  is  the  resultant  of  pituitary  gonadotropins  or  gonadal  hormones  or  a complex  inter- 
action between  them  (see  Danforth  in  “Sex  and  Internal  Secretions,”  E.  Allen,  editor).  In 
orioles  the  year-round  male  plumage  and  total  absence  of  a female  plumage  in  most  species 
suggests  that  the  former  is  genetic  and  the  latter  under  hormonal  control.  While  the  female 
plumage  could  be  an  expression  of  gene  physiology,  the  increasing  incidence  of  sexual  dimor- 
phism northward  in  Mexico  in  races  of  Icterus  pustulatus  (van  Rossem,  1938.  Bull.  Brit.  Ornith. 
Club,  58:  138)  strongly  suggests  environmental  control  via  the  pituitary.  Moreover,  where 
plumage  dimorphism  is  lacking,  females  have  the  plumage  of  males,  not  the  reverse. 

Actually,  ornithologists  are  cautious  in  using  female  and  juvenal  plumage  to  impl}'  rela- 
tionship because  it  is  too  often  absent  to  serve  as  a reliable  index — and  this  is  especially  true 
in  the  orioles.  I do  think  the  female  plumage  (plain  olive  or  streaked)  in  dimorphic  species 
tends  to  be  a throw-back  to  types,  possible  primitive,  which  are  still  common  among  Old 
World  insect-eaters.  But  this  conspires  to  bring  out,  in  bright-hued  species  of  finches,  warblers, 
tanagers,  weaver-birds  or  even  starlings  {Aplonis,  Cinnyricinclus) , female  plumages  that  are 
similar  to  those  in  female  orioles  or  blackbirds  {Agelaius).  And  this  reversion  to  a common, 
inconspicuous  type  can  hardly  be  considered  an  index  of  close  relationship  comparable  with 
the  distinctive  plumage  patterns  of  males.  Moreover,  in  oriole  species  in  which  both  adults 
have  male  plumage  the  juvenals  often  are  protectively  colored  and  it  seems  logical  that  the 
latter  may  need  this  protection  even  when  the  more  experienced  female  does  not.  In  fact 
protection  appears  to  be  the  reason  for  plumage  dimorphism  and  female  plumage  is  very  plas- 
tic, changing  markedly  within  the  populations  of  a single  species,  as  van  Rossem  pointed  out. 
Williams’  conclusion  that  this  “female”  plumage  indicates  a yellow  ancestry  for  all  orioles  is 
not  “inescapable.”  It  is  escapable. 

Incidentally,  Williams  also  mis-states  my  case.  I do  not  say  that  all  orioles  come  from  a 
black  ancestor.  I distinctly  say  that  in  my  opinion  Icterus  arises  from  a yellow  ancestor  (Xan- 
thopsar),  and  I draw  a picture  of  it  (Fig.  6). 

If  Williams’  initial  assumption  concerning  the  phylogenetic  importance  of  female  and  ju- 
venal plumage  is  false,  his  counterproposals  for  an  arrangement  of  orioles  based  on  it  are 
likewise  false.  I am  hardly  justified  in  taking  space  to  refute  them  point  by  point,  since  any 
reader  of  my  paper  will  know  m}’  answers  in  most  cases.  Taking  his  main  thesis,  we  might  ask 
where  in  Central  America  is  the  yellow  blackbird  from  which  to  derive  yellow  orioles?  Or,  if 
that  seems  unfair — what  is  the  genetic  mechanism  by  which  Icterus  gularis,  I.  pustulatus,  and 
I.  pectoralis  combine  their  segregated  bill  and  palate  characters  in  a single,  variable  descendent 
species,  I.  nigrogularis,  in  northern  South  America?  In  my  [)aj)er  I contend  that  these  three 
arise  from  nigrogularis,  segregating  its  variations.  It  does  not  work  backwards.  I am  unable 
to  believe  in  a Central  .\merican  origin  of  orioles  which  then  spread  into  South  America. 
When  we  try  to  derive  species  from  species,  range  by  range,  the  Williams  hN  jiothesis  breaks 
down  repeatedly.  Any  ornithologist  studying  a grouj)  will  make  a number  of  such  schemes  for 
testing,  but  an  hypothesis  has  no  reality — does  not  exist  outside  the  mind — until  it  accounts 
for  all  of  the  facts. 
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I find  Williams’  proposal  somewhat  frightening.  Space  did  not  permit  me  to  go  more  deeply 
into  taxonomy  and  my  desire  to  explore  an  interesting  biological  phenomenon  (the  conver- 
gence) tempted  conjecture,  but  I hope  my  jiajier  will  not  be  regarded  by  younger  ornitholo- 
gists as  a signal  for  unsufiported  hypotheses.  I consider  mine  rather  well  supported. 

The  complete  ignoring,  in  Williams’  superficial  hypothesis,  of  the  ecological  picture  is 
ine.xcusable  since  this  picture  is  known  (and  given  in  my  jiaper).  In  view  of  the  demonstrated 
plasticity  of  female  plumage  I see  no  justification  for  jmtting  Cayenne  Orioles  of  dark  forest 
thickets  in  a different  jihyletic  grouj)  from,  say,  Hooded  Orioles  of  the  desert  simply  because 
the  former  lack  plumage  dimorphism.  This  is  too  obviously  an  environmental  effect:  one  might 
as  well  attempt  to  sej)arate  Agelaius  humeralis  of  Cuba  from  all  mainland  Agelains  (from 
which  it  is  derived)  for  the  same  reason.  Williams’  static  morphological  arrangement  is  that 
of  a taxonomist  of  100  years  ago.  It  reflects  no  knowledge  of  behavior,  ecology  or  geology. 
Based  entirely  on  color  resemblance,  it  takes  no  account  of  evolution  under  environmental 
pressures.  That  type  of  ornithology  is  still  the  best  we  can  do  for  some  parts  of  the  world, 
but  is  hardly  permissible  for  the  American  orioles  in  the  1950’s. 

Fr.  Haverschmidt’s  note  on  /.  nigrogularis  (Wilson  Bulletin,  63:  45)  shows  ecological  toler- 
ance for  the  species  not  previously  reported.  He  finds  it  confined  to  swampy  areas  in  Surinam 
while  Todd  and  Carriker  (1922.  “The  Birds  of  the  Santa  ]Marta  Region  of  Colombia,”  p.  472) 
say  it  is  “abundant  in  the  semi-arid  coast  belt”  and  quote  Simons  to  the  effect  that  it  prefers 
the  cacti  and  acacias  of  the  hot  valleys  to  the  cool  forests. 

For  Bond’s  opinions  (Wilson  Bulletin,  62:  216)  regarding  the  distribution  of  West  Indian 
birds  I have  the  greatest  respect,  but  I am  unable  to  see  how  the  absence  of  Agelahcs  and 
Bananivonis  from  Jamaica  is  accounted  for  by  the  presence  of  Xesopsar  nigerrinius  and 
Icterus  leucopteryx,  even  if  extinction  of  the  one  is  implied  from  the  presence  of  the  other. 
Direct  evolution  on  Jamaica  of  one  oriole  from  the  other  is  ‘out’  because  they  belong  to  dis- 
tinct phyletic  lines,  and  this  is  also  true  for  the  blackbirds.  That  arboreal  Agelaius  humeralis 
was  forced  from  the  Cuban  marshes  by  .4.  phoeniceus  assimilis  is  also  incredible  because  the 
latter  is  a very  slightly  modified  recent  arrival  from  the  mainland  and  A.  humeralis  must  have 
required  a very  long  time  to  achieve  its  arboreal  adaptations. 

Since  Williams’  and  Bond’s  objections  both  aiise  partly  out  of  an  unwillingness  to  recog- 
nize an  additional  oriole  genus  I feel  obliged  to  re-affirm  my  belief  in  one.  Due  to  the  conver- 
gence, my  diagnosis  must  be  unconventional — based  as  it  is  on  the  fact  that,  wherever  the 
two  genera  are  found  together,  anyu'here  in  their  ranges,  Bananivonis  is  decidedly  smaller. 
But  it  is  also  true  that  the  chestnut  found  in  the  plumage  of  the  Ca\-enne  Oriole  persists  in 
some  small  degree  in  all  other  species  of  Bananivonis  except  cuciillatus,  auricapillus  and  pari- 
sorum,  the  forms  most  convergent  with  forms  of  Icterus.  But  these  three  make  unmistakable, 
compact  Bananivonis  nests,  sewing  through  the  leaf.  Moreover,  the  very  fact  that  the  orioles 
of  these  two  genera  have  distinctly  different  distributions  on  the  islands  of  the  Caribbean, 
suggests  that  they  were  distributed  at  different  times. 

Ornithologists  who  know  its  evils  have  every  right  to  fear  the  splitting  of  genera.  My  own 
tendency  is  in  the  oi)i)Osite  direction  but  the  orioles  are  numerous  in  species  and  the  splitting 
is  in  the  best  interest  of  a classification  expressive  of  phjdogeny.  A classification  that  cannot 
recognize  cases  of  convergence  fails  to  express  evolution  and  is,  therefore,  one  of  convenience 
only.  We  might  as  well  classify  all  yellow  birds,  or  all  red  birds,  together.  That,  too,  would 
be  classification  of  convenience — but  it  would  not  be  phylogeny. 

WlLLI.VM  J.  BeECIIER 

Chic.\go  X.\tur.\l  History  Museum 
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Distribution  and  Origin  of  the  Birds  of  Mexico.  By  Ludlow  Griscom.  Bulletin  of  the 

Museum  of  Comparative  Zoology,  Cambridge,  Mass.,  Vol.  103,  Xo.  7,  June,  1950;  339-382. 

This  study  by  one  of  the  co-authors  of  “Distributional  Check-List  of  the  Birds  of  Mexico” 
classifies  virtually  the  whole  vast  Mexican  avifauna,  species  by  species,  into  seven  major  groups 
and  15  sub-groups,  each  representing  a different  distributional  pattern.  Since  present-day 
ranges  furnish  the  chief  clues  to  the  area  of  origin  of  a given  bird,  each  of  these  categories 
further  reflects  something  of  the  possible  recent  evolutionary  history  of  the  species  and  genera 
comprising  it.  Listed  in  the  order  of  their  importance  with  the  number  of  species  pertaining 
to  each,  the  seven  main  groups,  corresponding  to  the  seven  basic  elements  in  the  Mexican  avi- 
fauna, are:  Old  North  American — 432;  widelv’  ranging  (origins  various) — 155;  South  American 
— 147;  circumpolar — 108;  preglacial  relict — 68;  pelagic  (origins  unknown) — 37;  West  Indian 
— 12.  With  the  further  inclusion  of  stragglers,  the  estimated  grand  total  reaches  about  2200 
recognized  forms  and  about  1000  full  species,  733  of  the  latter  being  resident.  These  are  the 
first  figures  of  the  kind  for  Mexico  to  have  the  backing  of  a special  study,  and  they  probably 
forecast  the  approximate  number  of  entries  to  be  included  in  the  completed  Check-List.  No 
fewer  than  292  species  and  69  genera  are  deemed  to  be  endemic  to  the  Mexican  fauna,  that  is, 
to  political  Mexico  plus  adjoining  parts  of  Central  America  and  of  the  southwestern  United 
States.  But,  since  the  Rub}’-throated  Hummingbird  is  included  in  this  category,  with  full 
cognizance  of  the  fact  that  it  breeds  nowhere  in  the  area  outlined,  it  is  apparent  that  the  inter- 
pretation of  endemism  employed  is  an  unusually  broad  one. 

As  might  be  anticipated  in  an  undertaking  of  this. immense  scope,  dealing  with  a region 
that  is  the  scene  of  much  continuing  field  work,  not  all  of  the  individual  species  listings  reflect 
the  known  facts  of  distribution  with  literal  accuracy.  Particularly  evident  in  this  regard  are 
a number  of  species  implied  to  be  absolutely  dependent  on  humid  rain  forest,  though  actually 
they  range  far  beyond  that  habitat  and  some  of  them — as,  indeed,  has  been  stated  in  the  Mexi- 
can Check-List  itself — have  developed  races  that  are  restricted  to  arid  districts.  While  such 
instances  are  individually  misleading,  it  is  unlikely  that  they  have  any  serious  effect  on  the 
general  conclusions. 

The  15  lists,  together  with  the  accompanying  tables  of  summary,  make  up  about  one-half 
of  the  paper.  They  alternate  with  passages  of  commentary  designed  to  explain  the  evolutionary 
significance  of  the  various  distributional  patterns  and  to  stress  other  pertinent  points.  The  pri- 
mary emphasis  is  upon  the  loci  of  origin  of  Mexican  genera  and  species.  A minimum  of  direct 
comparison  is  afforded,  therefore,  with  Mayr’s  “History  of  the  North  American  Bird  Fauna” 
(1946.  Wilson  Bulletin,  58:  3-41),  which  dealt  chiefly  with  families.  Griscom  expresses  a large 
measure  of  agreement  with  Mayr,  though  he  prefers  not  to  go  quite  so  far  in  his  generaliza- 
tions. He  is  tempered  in  his  speculations  and  wary  of  the  difficulties  imposed  upon  the  student 
of  avian  origins  by  the  inadequate  fossil  record,  by  the  extreme  mobility  of  birds,  by  their 
adaptability,  and  by  their  varying  rates  of  evolution.  Because  of  this  and  because  he  has 
previously  expressed  his  viewpoint  in  regard  to  the  development  of  the  Central  American 
avifauna,  his  broader  conclusions,  though  too  numerous  to  summarize  here  in  more  than  a 
general  way,  are,  for  the  most  part,  lacking  in  pronounced  novelty. 

Mexico  is  i)ictured  as  a geologically  ancient  land,  long  possessed  of  a high,  mountainous 
terrain  suited  to  the  development  of  new  forms  and  well  suj)plied  off  both  coasts  with  islands 
attractive  to  sea  birds.  Always  a southern  extension  of  the  North  American  continent,  it  was 
never  in  direct  contact  with  the  West  Indies,  which  were  to  contribute  but  little  to  its  avi- 
fauna. Its  first  land  birds  came  from  the  north,  and  many  of  them  passed  on  to  South  America, 
there  to  undergo  tremendous  further  evolution  into  new  species,  genera,  and  even  families. 
Later,  some  of  the  more  aggressive  of  these  newly-developed  South  American  birds  spread 
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back  into  the  Mexican  tropics,  and  the  {irocess  of  interchange  was  not  comi)letely  halted  even 
by  the  various  water  gaj)S  that  separated  the  two  continents  during  part  of  the  Tertiary.  The 
refrigeration  of  climate  that  began  in  late  Pliocene  time  drove  grou{)  after  group  of  Old  North- 
ern sjiecies  southward  to  tropical  America.  The  original  South  American  element  in  Mexico 
was  almost  wholly  destroyed,  but  here  and  there  an  occasional  species  has  survived  as  part  of 
the  j)resent  list  of  preglacial  relicts.  Mountain-dwelling  species  of  the  subtropical  zone,  once 
isolated  by  the  discontinuity  of  the  higher  elevations,  descended  to  the  now  cool  continuity 
of  the  lowlands.  With  the  restoration  of  warm  conditions  after  the  Ice  Age,  these  birds  re- 
ascended into  the  mountains  over  a wide  range,  thus  accounting  for  their  present  interrupted 
distribution.  On  the  eastern  side  of  the  continent  there  developed  a solid  belt  of  rain  forest, 
extending  from  central  Mexico  to  South  America  and  providing  a highway  along  which  the 
South  American  element  of  Griscom’s  summary  now  pushed  its  way  northward.  Because  of 
the  continuity  of  this  habitat,  these  birds  have  developed  no  new  species  in  Mexico.  In  the 
arid  Pacific  lowlands,  on  the  other  hand,  rain  shadows  have  produced  a sharply  contrasting 
alternation  of  scrub  forest  and  gallery  forest.  The  resulting  ecological  islands  are  so  inaccessible 
to  colonization  that  only  one  species,  a parakeet,  has  succeeded  in  establishing  a continuous 
range  up  the  Pacific  Coast  from  Amazonia  to  Chiapas.  But  the  same  factors  have  worked 
toward  the  development  of  distinctive  species  of  limited  range,  so  that  the  Pacific  lowlands 
have  contributed  no  fewer  than  19  endemics  to  the  great  avifauna  that  makes  Mexico  such  a 
fascinating  field  of  study  for  the  ornithologist  of  today. — Robert  J.  Newman. 

Biological  Investigations  in  Mexico.  By  Edward  Alphonso  Goldman.  Smithsonian 

Miscellaneous  Collections,  Volume  115,  July  13,  1951:  xiii  -f  476  pp.,  71  plates,  and  in- 
serted map.  S4.50. 

Every  person  in  any  way  concerned  with  Mexican  ornitholog}'  will  welcome  this  work  be- 
cause of  its  descriptions  and  photographs  of  places  if  for  no  other  reason.  The  descriptions 
are  arranged  alphabetically  for  each  state,  and  the  states,  too,  are  in  alphabetical  order.  The 
descriptions  are,  one  must  remember,  of  places  as  they  were,  not  necessarih'  as  they  are.  The 
geographical  facts  about  T>as  Vigas,  Veracruz,  for  example,  are  certainly  correct,  though  one 
would  never  gather  from  what  is  said  that  the  slopes  about  the  town,  for  miles  around,  are  now 
devoid  of  trees.  The  description  of  Victoria,  Tamaulipas,  does  not  even  hint  at  the  sisal  in- 
dustry which  has  so  extensively  cleared  away  the  thickets,  and  one  would  never  gather  from 
the  comments  about  Matamoros,  Tamaulipas,  that  tomato  fields  have  so  widely  replaced  the 
chaparral  there.  The  marshes  about  Lerma,  in  the  state  of  Mexico,  must  have  been  wonderful 
in  November,  1892,  and  early  July,  1904,  when  Goldman  visited  them,  but  when  I first  saw 
them  in  .\pril,  1939,  they  were  so  cluttered  up  with  boats,  and  what  appeared  to  be  dredging 
machinery  that  they  were  a sorry  disappointment  indeed.  The  description  of  the  Volcan  de 
Popocatepetl  seems  to  fit  today’s  conditions  as  well  as  yesterday’s.  The  visitor  to  that  wonder- 
ful mountain  is  sure  to  be  impressed  with  the  fact  that  the  trees  just  below  the  sacaton  grass 
area,  which  extends  between  snow-line  and  tree-line,  are  pines,  not  firs. 

The  team  of  E.  W.  Nelson  and  E.  Goldman  worked  hard  in  Mexico.  The  red  lines  on  the 
map  showing  their  journeyings  from  January  25,  1892,  to  February  20,  1906,  appear  at  first 
glance  to  be  the  j)olitical  boundaries  of  the  states.  They  show  up  more  plainly  than  the  dotted 
black  lines  (the  actual  boundaries)  and  they  cover  the  republic  like  a net  designed  to  let  no 
part  escape.  The  highly  interesting  Del  Carmen  mountain  area  of  northern  Coahuila  the  team 
did  not  visit.  They  did  very  little  work  in  Sonora.  But  compare  their  itinerary  with  that  of 
many  of  us  who  have  been  working  there  recently!  Most  of  us  are  stay-at-homes. 

So  valuable  are  the  descriptions  of  places  (even  though  allowance  must  be  made  for  changes) 
that  one  wishes  the  whole  work  had  been  kept  more  purely  historical  than  it  is.  The  ranges 
given  for  the  birds  listed  for  the  several  zones  and  subzones  are  not  by  any  means  in  agreement 
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with  present  knowledge,  though  the  names  have  been  brought  up  to  date.  Note,  for  example, 
that  the  northern  limit  for  Ictinia  plumbea  and  Spizaetus  ornatus  (p.  322)  is  given  as  southern 
Veracruz.  Ornithologists  have  known,  for  years  now,  that  these  two  species  breed  northward 
to  southern  Tamaulipas.  Falco  albigularis  (p.  322),  stated  to  range  northward  to  southern 
Tamaulipas  and  Nayarit,  breeds  northward  at  least  to  Victoria,  Tamaulipas;  Linares,  Nuevo 
Leon;  and  Guirocoba,  Sonora.  I have  seen  H er petotheres  cachinnans  myself  in  San  Luis  Potosi 
and  southern  Tamaulipas,  and  van  Rossem  has  listed  it  as  a breeding  bird  of  Sonora,  yet  in 
this  work  (p.  322)  southern  Veracruz  is  given  as  its  northern  limit.  Most  of  the  range-sum- 
maries are  at  least  largely  correct,  but  cursory  inspection  indicates  that  about  half  of  them  are 
not  by  any  means  up  to  date.  Had  these  summaries  been  corrected  along  with  the  birds’  names 
this  work  would  be  indispensable  to  present  day  workers.  As  it  stands  it  is  likely  to  be  badly 
misleading  because  it  is  neither  patently  historical  nor  actually  definitive.  This  adverse  crit- 
icism must  not  be  construed  as  a belittling  of  the  work  of  Nelson  and  Goldman.  Their  work 
was  nothing  short  of  splendid.  But  where  money  is  poured  into  publishing  a great  work  of  this 
sort  and  an  attempt  is  made  to  bring  the  whole  opus  up  to  date  in  some  ways,  enough  time  and 
money  should  be  put  into  it  to  make  it  a dependable  reference  work. 

As  for  the  several  lists  of  birds  believed  to  be  representative  of  certain  zones  and  subzones, 
opinion  will  differ  according  to  the  reader’s  own  field  experience.  Momotus  momota  coeniliceps, 
listed  on  p.  115  as  a bird  of  the  Humid  Upper  Tropical  Subzone,  is  stated  to  be  also  a bird 
of  the  Arid  Upper  Tropical  Subzone.  Why  not  also  of  the  Humid  Lower  Tropical  Subzone? 
It  breeds,  and  commonly,  in  southern  Tamaulipas  in  areas  inhabited  by  Cairina  moschala, 
Cochlearius  cochleariiis,  Ictinia  plumbea,  and  many  other  species  listed  as  birds  of  this  very 
subzone.  This  criticism,  which  might  be  levelled  against  the  inclusion  of  many  species  in  cer- 
tain of  the  lists,  must  not  be  taken  as  haggling.  What  I am  saying  is  that,  the  lists  being  what 
they  are — namely,  a summary  of  the  knowledge  of  some  years  ago — they  must  not  be  re- 
garded as  authoritative  for  the  present. 

Proof  reading,  unfortunately,  was  careless,  and  this  fault  is  the  more  deplorable  because  a 
work  of  this  sort  is  certain  to  be  regarded  as  authoritative.  The  name  of  the  Mexican  Crow 
is  Corviis  imparatus,  not  imperatus.  The  name  of  the  beautiful  mountain  is  Ixtacihuatl  or 
Ixtaccihuatl.  Pronounced  as  (incorrectly)  spelled  in  the  legends  for  Plates  68  and  69,  it  would 
be  strange  and  unmelodious. — George  Miksch  Sutton. 

Species  Formation  in  the  Red-eyed  Towhees  of  Mexico.  By  Charles  G.  Sibley.  University 

of  California  Publications  in  Zoology,  Vol.  50,  University  of  California  Press,  Berkeley 

and  Los  Angeles,  1950:  6|  X lOj  in.,  pp.  109-194,  plates  11-16,  18  figs,  in  text.  $1.50. 

This  study  of  geographic  variation  in  Mexican  towhees  adds  another  to  the  rapidly  mount- 
ing list  of  thorough  investigations  of  species  formation.  Sibley  has  seen  that  the  problems  aris- 
ing in  such  studies  cannot  be  adequately  investigated  in  the  museum  alone,  and  he  has  in- 
tegrated field  observation  very  nicely  with  his  statistical  analysis  of  variation  in  color  and 
mensural  characters  of  skins.  He  has  also  recognized  the  fact  that  the  characters  of  the  j)resent 
populations  have  resulted  from  the  interaction  of  earlier  genotyj)es  with  the  changing  en- 
vironments. 

Presentation  of  data  follows  a set  pattern  for  each  of  the  fifteen  forms  (two  species,  the 
first  with  ten  subspecies,  the  second  with  five  subspecies)  considered  and  for  the  most  part 
this  j)attern  is  a usable  one.  Mean  measurements  with  their  standard  errors,  standard  devia- 
tions, and  coefficients  of  variation  are  given  for  all  but  one  of  the  races  treated.  It  does  seem 
unfortunate  that  the  column  set  aside  for  the  tabulation  of  “coefficient  of  variation,”  which 
is  not  used  in  the  critical  discussion,  could  not  have  been  used  to  show  the  limits  of  the  mean 
plus  or  minus  one  standard  deviation.  The  necessity  of  continued  turning  of  })ages  back  and 
forth  while  mentally  adding  and  subtracting  is  a common  failing  of  i)ractically  all  papers  of 
this  type.  The  reader  desiring  the  information  about  variability  is  j)rovided  with  the  data,  in 
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the  form  of  the  means  and  their  standard  deviations,  whereby  this  statistic  can  easily  be 
calculated.  It  would  have  been  helpful  if  the  author  had  presented  more  information  on 
statistical  methods  of  analysis  utilized.  Some  of  the  samples  were  ver}’  small  (3-6j  and  per- 
haps worthy  of  special  treatment.  The  terms  significant  and  significantly  are  loosely  used  in  a 
number  of  jilaces.  Thus,  on  p.  135,  in  discussing  the  Mount  Orizaba  Red-eyed  Towhee  popu- 
lation, Sibley  says:  . . although  in  some  measurements  . . . and  in  color  tones  they  are  sig- 

nificantly different  from  topotypical  P.  e.  niacnlatus,”  he  does  not,  so  far  as  this  reviewer  can 
determine,  present  data  showing  that  the  color  differences  referred  to  are  significant.  Again, 
on  j).  173,  we  encounter  twice  the  phrase  “significant  barrier”  without  being  told  what  a signi- 
ficant barrier  is.  Loose  use  of  important  words  of  this  sort  may  leave  a reader  in  doubt  and 
confusion. 

It  would  be  helpful  to  know  what  criterion  of  separability  was  utilized  in  arriving  at  opin- 
ions regarding  the  validity  of  the  subspecies  recognized.  Much  has  been  written  in  recent  times 
regarding  this  question  and  it  is  unfortunate  that  the  author  has  not  given  direct  information 
concerning  the  degree  of  separability  which  obtains  amongst  the  various  races  considered. 

For  the  reader  not  thoroughly  familiar  with  place  names  and  localities  the  Hubbs-Perl- 
mutter  diagrams  are  difficult  to  use.  The  author  apparently  feels  that  all  of  the  subspecies 
recognized  are  identifiable  on  the  basis  of  color,  and  utilizes  these  charts  of  mensural  characters 
simjily  to  show  trends  and  interactions  among  the  populations  treated.  It' would  be  of  interest 
to  know  the  number  of  specimens  involved  in  the  preparation  of  these  data. 

The  defects  pointed  out  are  all  minor  ones  and  do  not  at  all  detract  from  the  soundness  of 
analysis.  Sibley’s  comments  on  the  interspecific  contacts  between  P.  ocai  hnmnescens  and 
P.  erythrophthalmus  oaxacae  and  the  resultant  hybridization  and  intergradation  are  especially 
interesting.  It  is  particularly  pleasurable  to  note  his  recommendation  that  Pipilo  maeulatus 
and  P.  macronyx  be  considered  conspecific  with  P.  erythrophthalmus.  This  action  has  long 
been  indicated. 

The  plates  showing  typical  habitats  are  of  interest  to  readers  familiar  with  P.  erythroph- 
thalmus in  the  eastern  United  States.  With  the  exception  of  altitude,  the  subspecies  found  in 
eastern  Canada  and  the  eastern  United  States  apparently  show  much  the  same  habitat  prefer- 
ences as  do  the  Mexican  races. 

This  publication  should  be  of  great  value  to  all  serious  students  of  zoogeography. — J.  C. 
Dickinson,  Jr. 

Gr0xl.axds  Fugle.  The  Birds  of  Greexl.-vxd.  Part  2.  By  Finn  Salomonsen.  Ejnar  Munks- 
gaard,  Copenhagen,  1951:  9 X 13  in.,  pp.  159-348,  19  color-plates  and  numerous  decora- 
tive sketches  by  Gitz-Johansen.  Paper.  Appearing  in  three  parts,  each  at  S9.00,  but  parts 
cannot  be  sujiplied  separately. 

For  at  least  three  reasons  is  this  sumptuous  work  also  great.  First,  it  focuses  sharply  on 
Greenland,  yet  the  reader  is  never  jiermitted  to  forget  that  that  island  is  only  a part  of  the 
vast  arctic  whole.  Second,  it  has  balance:  the  taxonomic  discussions  are  cogent  and  informa- 
tive, but  not  over-long;  the  parts  dealing  with  life  history  are  readable  without  being  discur- 
sive; the  distributional  material,  though  detailed,  does  not  dominate.  Third,  and  best  of  all, 
the  work  keejis  beautifully  in  key:  color-j)lates,  black  and  white  sketches,  native  names  of 
birds,  place-names,  even  the  idiom — all  reflect  and  call  to  mind  Greenland.  Part  2,  like  Part  1, 
is  full  of  data  based  on  recovery  of  ringed  birds  (the  Danish  government  has  sponsored  this 
work  for  a long  time);  on  specimens,  most  of  them  now  in  Copenhagen,  collected  on  numerous 
ex[)editions;  and  on  long  hours  of  personal  observation  and  work  in  the  field. 

Part  2 deals  with  the  Rock  Ptarmigan  {Lagopus  mutiis)  and  with  six  charadriids,  nine 
scolopacids,  two  jihalaropes,  three  skuas,  nine  gulls,  and  one  tern.  Six  of  these  31  forms  are 
only  briefly  discussed.  .Vmong  the  25  fully  written  up  are  three  not  known  to  breed  in  Green- 
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land — the  European  Golden  Plover  (Pluvialis  apricaria),  American  Golden  Plover  (P.  do- 
minica),  and  Whimbrel  {Xumenius  phaeopus).  There  are  many  records  for  all  three  of  these 
species  and  the  author’s  explanation  of  their  occurrence  is  well  {presented.  Some  readers  will 
be  surprised  to  note  that  the  well  known  Semipalmated  Sandpiper  {Ereunetes  pusillus)  and 
Least  Sandpiper  (Erolia  minutilla)  are  nowhere  mentioned.  Another  species  ‘conspicuous  by 
its  absence’  is  the  Great  Skua  {Catharacta  skua),  a bird  of  very  limited  breeding  distribution 
in  the  north. 

Part  2 makes  at  least  two  contributions  to  popular  knowledge.  One  of  these  has  to  do  with 
the  world’s  northernmost  bird.  Pleske,  in  his  “Birds  of  the  Eurasian  Tundra,”  stated  (p.  346) 
that  85°  5'  north  latitude,  at  which  degree  the  Pram  had  encountered  the  Fulmar  (Fulmarus 
glacialis),  was  the  “most  northerly  jioint  attained  by  any  bird.”  Alexander,  in  his  “Birds  of 
the  Ocean,”  called  the  Ivory  Gull  (Pagopliila  eburnea)  “the  most  northerly  of  all  birds”  Cp- 
136).  Salomonsen,  in  “The  Birds  of  Greenland,”  says  of  the  Ivory  Gull:  “It  lives  nearest  to 
the  Pole  of  all  birds  and  has  been  observed  northwards  almost  to  85°  n.  lat.”  (p.  286).  The 
Rock  Ptarmigan  collected  by  Feilden  in  1876  in  Grant  Land  was,  Salomonsen  assures  us,  the 
northernmost  ptarmigan  ever  collected  by  man,  but  the  northernmost  bird  ever  collected  was 
a Turnstone  {Arenaria  inter  pres).  The  latter  specimen,  now  in  Copenhagen,  was  taken  at  Low 
Point,  on  the  north  coast  of  Peary  Land,  at  83°  7'  n.  lat.  (p.  205). 

Another  matter  of  general  interest  is  the  crossing  of  the  notorious  ice-cap  by  birds.  Salomon- 
sen states  (}).  284)  that  the  Long-tailed  Skua  (Stercorarius  longicaudus)  is  “the  only  bird  which 
makes  long  excursions  over  the  ice-cap,  covering  hundreds  of  km  and  sometimes  approaching 
the  center  of  Greenland.”  By  the  sheerest  of  coincidence,  I recently  received  from  William 
H.  Allen,  a friend  since  the  days  when  we  were  army  officers  together,  a photograph  of  this 


A Long-tailed  Skua  or  Jaeger  {Stercorarius  longicaudus)  about  one  hundred  miles  in  from 
the  edge  of  the  Greenland  ice-cap.  Note  the  vague  barring  on  the  under  wing  coverts — evi- 
dence of  immaturity.  The  picture  was  sent  to  the  editor  by  his  friend  William  H.  .\llen,  of  the 
staff  of  Air  University  Library,  Maxwell  .Mr  Force  Base,  .Mabama. 
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beautiful  species  taken  about  a hundred  miles  in  from  the  edge  of  the  ice-cap.  The  exact  spot 
at  which  the  bird  was  encountered  cannot,  for  reasons  of  security,  be  stated,  but  the  picture 
is  intensely  interesting  none  the  less,  especially  in  the  light  of  Salomonsen’s  statement. 

Certain  of  Salomonsen’s  distributional  data  are  thought-provoking  to  say  the  least.  There 
are  puzzling  gaps  in  the  breeding  range  of  the  .Arctic  Tern  {Sterna  paradisaea).  The  American 
Golden  Plover  (31  records,  all  based  on  skins)  has  been  reported  onl>’  from  the  west  coast, 
principally  in  the  Disko  Bay  area.  The  Long-tailed  Skua,  which  breeds  commonly  in  the  north, 
is  “very  rarely  observed  in  southern  Greenland,”  for  its  migrations  are  largely  pelagic  (p.  283). 
The  Iceland  Gull  {Lams  glaucoides)  is,  aside  from  the  Kittiwake  {Rissa  tridactyla),  the  com- 
monest gull  of  West  Greenland,  but  in  its  breeding  “it  is  restricted  to  the  fjord-country  in  the 
interior”  (p.  313),  These  are  but  samples.  Data  presented  clearly  show  that  amelioration  of 
climate  has  led  to  remarkable  range-change;  that  competition  for  food  and  nest-sites  has 
brought  about  otherwise  inexplicable  situations;  that  some  arch-competitors,  notably  the 
Great  Blackback  {Lams  marinus)  and  Glaucous  Gull  {L.  hyperhoreus),  manage  to  ‘stand  each 
other’  remarkably  well  where  their  ranges  overlap. 

The  color-plates,  despite  their  shocking  crudity,  are  strikingly  in  character.  As  reproductions 
of  brisk  water-colors  they  are  fairly  breath-taking.  Speaking  as  a fellow  bird  artist,  however, 
I wish  that  Gitz-Johansen  would  refrain  from  outlining  a white  breast  in  black.  I wish  he  would 
study  more  closely  (not,  I hasten  to  make  clear,  draw  in  greater  detail,  but  study)  the  per- 
spective of  spread  wings.  I wish  he  would  never  forget  what  happens  to  a flying  bird  when  its 
wings  fail  to  keep  it  in  one  place  (as  when  hovering)  or  to  hold  it  up  and  push  it  fonvard  (as 
in  ordinary  flight).  One  of  the  most  beautiful  spots  in  the  book  is  the  back  of  the  Iceland  Gull 
(plate  32).  Here  the  effect  of  softness  and  cleanness  is  incredibly  authentic  and  beautiful. — 
George  Miksch  Sutton, 

The  Birds  of  Newfoundl.and.  By  Harold  S.  Peters  and  Thomas  D.  Burleigh.  Department 
of  Natural  Resources,  Province  of  Newfoundland,  St.  John’s,  1951;  6^  X 9 in.,  xix  -f  431 
pp.,  32  color-plates,  40  text  figures  and  pictorial  map  end-papers  by  Roger  Tory  Peterson. 
S6.00. 

Rugged  Newfoundland  has  long  been  one  of  the  most  backward  political  entities  on  this 
continent  in  wildlife  conservation  matters.  Not  until  1949  when  it  became  Canada’s  newest 
province  did  it  become  a jiarty  to  the  International  Migratory  Bird  Treaty  of  1916.  .\s  Bri- 
tain’s oldest  colony  it  maintained  its  aloof  individuality  and  made  its  own  game  laws,  lax 
compared  to  those  of  its  neighbors.  Its  fisherman  population  has  always  utilized  its  once 
abundant  bird-life  as  a source  of  food,  a welcome  change  from  an  otherwise  monotonous  diet 
of  “fish  and  brewis.”  There  loons,  alcids,  and  gulls  are  hunted  and  eaten  as  avidly  as  geese 
and  j)tarmigans;  egging  the  sea-bird  colonies  has  always  been  established  practice.  5^nforce- 
ment  of  the  mildest  game  laws  is  difficult,  and  not  pressed  actively  by  the  politically  wise. 

It  is  praiseworthy  indeed,  and  a great  step  forward  for  the  Newfoundland  government  to 
sponsor  and  finance  a book  “to  aid  the  jieople  of  Newfoundland  in  identifying  the  birds  of 
that  Island  and  to  j)rovide  information  concerning  these  birds,”  as  the  authors  say  in  their 
preface.  W ith  this  in  mind  Messrs.  Peters  and  Burleigh  have  provided  a fairly  adequate  vol- 
ume for  the  needs  of  the  j)eople  of  the  area.  Their  brief  descriptions  and  field  marks,  when 
used  in  combination  with  the  32  comjietent  colored  plates  by  Roger  Tory  Peterson,  are  suffi- 
cient to  enable  any  reader  to  identify  the  local  birds.  Short  accounts  of  voice,  nest  and  eggs, 
range,  and  habits,  largely  abridged  from  standard  reference  works,  sujiply  the  essential  in- 
formation availal)le  for  each  form  recognized. 

Between  1937  and  1947  the  authors  covered  their  territory  thoroughly,  spending  a total  of 
304  days  in  field  work  which  should  have  made  them  more  familiar  with  the  flavor  and  color 
of  this  distinctive  island  than  is  apjiarent  from  their  text.  They  have  reviewed  the  literature 
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and  examined  much  of  the  specimen  material  available  in  North  American  museums.  It  is 
also  gratifying  to  note  their  extensive  use  of  banding  data,  a source  of  information  still  too 
little  used.  They  have  followed  the  as  yet  unpublished  dictates  of  the  AOU  committee  for 
their  scientific  and  accepted  English  names,  a preview  which  reveals  many  of  the  latter  to 
be  rather  unwieldy  mouthfuls  for  lay  use. 

The  analysis  of  data  on  occurrence  is  becoming  a difficult  and  delicate  matter  in  this  day 
of  increasing  use  of  sight  records.  The  serious  student  may  question  the  authors’  evaluation 
of  their  evidence  of  the  local  status  of  each  species  and  subspecies.  More  than  25%  of  the 
forms  recognized  are  considered  “casual”  or  “accidental”  which,  though  the  categories  are 
not  defined,  seems  abnormally  high  for  an  area  so  little  worked  ornithologically.  They  seem 
to  have  been  neither  sufficiently  critical  of  their  material  nor  consistent  in  their  treatment  of 
it.  Why,  for  instance,  do  they  accept,  apparently  on  the  basis  of  sight  records  alone,  the  Ruby- 
throated  Hummingbird  and  Nighthawk  which  are  at  best  rare,  irregular  visitants  of  uncer- 
tain status,  and  reject  for  lack  of  specimen  evidence  Barrow’s  Golden-eye  which  is  certainly 
of  regular  occurrence,  and  for  which  they  present  equally  valid  sight  records?  They  wisely 
relegate  to  the  hypothetical  list  55  other  species  for  which  no  specimen  evidence  exists,  but 
accept  such  rarities  as  the  Yellow-nosed  Albatross  and  Sandhill  Crane,  among  others,  on  the 
basis  of  old  mounted  specimens  formerly  in  the  St.  John’s  Museum,  since  destroyed  by  fire, 
which  were  completely  without  data,  and  which  may  well  have  arrived  there  as  curios  brought 
home  by  Newfoundland’s  far  travelling  seafarers. 

The  volume  is  handsomely  produced  and  well  printed.  Peterson’s  40  black  and  white  text 
figures  and  his  picto-map  end-papers  are  very  fine.  It  is  a pity  the  manuscript  was  not  com- 
petently edited  to  correct  grammatical  errors  and  awkward  use  of  English  because  it  is  the 
only  work  available  on  the  birds  of  this  unique  island  and  will  doubtless  have  a wide  distri- 
bution both  at  home  and  abroad.  It  is  to  be  hoped  it  will  stimulate  and  encourage  the  New- 
foundlanders to  appreciate  and  conserve  their  avifauna,  and  perhaps  to  study  it  and  give  a 
more  accurate  and  comprehensive  knowledge  of  it  to  the  world. — O.  L.  Austin,  Jr. 

The  Hawaii.an  Honeycreepers  (Aves,  Drepaniidae).  By  Dean  Amadon.  Bulletin  of  the 

American  Museum  of  Natural  History,  Volume  95,  article  4,  December  11,  1950:  pp. 
151-262,  figs.  1-23,  pis.  9-15,  tables  1-15.  $1.75. 

Perhaps  nowhere  else  in  the  world  was  there  such  remarkable  opportunity  for  a thorough 
comparative  study  of  the  mechanisms  of  adaptive  radiation  as  that  offered  by  the  Hawaiian 
honeycreepers.  On  these  volcanic  islands  all  conditions  were  ideal:  varying  degrees  of  isolation, 
diversity  of  available  niches,  repeated  cataclysmic  changes,  relativ'e  freedom  from  natural 
enemies,  and  plastic  immigrant  stock  upon  which  evolution  could  work.  The  divergence  of  the 
drepaniids  has  been  correspondingly  extreme.  The  great  pity  is  that  the  broader  conce{)ts  of 
biological  thinking  had  not  developed  to  the  point  where  such  a study  could  have  been  under- 
taken fifty  or  seventy-five  years  ago.  Like  the  author,  I spent  a considerable  [)art  of  my  army 
service  in  Hawaii;  I was  able  to  get  a very  little  field  experience  with  the  Drej)aniidae,  or  with 
the  i)itiful  remnants  thereof.  I know  their  unique  fascination.  But  I also  can  aj)preciate 
firsthand  the  near-hopelessness  of  trying  to  reconstruct  conditions  in  the  primeval  forests, 
which  were  already  on  the  wane  in  the  days  of  Perkins  and  Henshaw  (around  the  turn  of  the 
century);  or  of  making  comj)arative  studies  when  a large  {percentage  of  the  forms  are  extinct, 
or  so  nearly  so  that  work  on  them  is  im{)racticable,  and  existing  material  is  grossly  inadecjuate. 

We  are  not  told  precisely  what  material  was  used  in  all  {parts  of  the  study,  or  how  many 
specimens  were  handled  in  all.  But  it  is  clear  that  much  time  was  spent  in  the  Bishop  Museum 
in  Honolulu,  and  that  the  large  series  in  the  .\merican  Museum  of  Natural  History  (especially 
in  the  Rothschild  collection),  formed  the  “{principal  basis.”  .\{P{parently  far  more  specimens 
were  examined,  {particularly  of  Vestiaria,  in  the  study  of  {plumages  than  in  other  connections. 
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In  the  systematic  list,  which  includes  diagnoses  and  distributions,  the  22  species  and  total 
of  39  forms  are  groujied  into  two  subfamilies  and  only  nine  genera:  a far  less  cumbersome  ar- 
rangement than  those  heretofore  emj)lo>’ed  (e.g.,  in  Munro’s  “Birds  of  Hawaii.”  1944.  jjp. 
89  tT.,  where  17  genera  are  used,  following  Perkins).  Xo  particular  evidence  is  presented  as  a 
basis  for  the  consolidation;  but  it  seems  justified  in  view  of  the  “great  morphological  diversity 
e.xisting  among  closely  related  species  in  this  family,”  and  certainly  makes  for  easier  under- 
standing of  the  groups. 

The  analysis  of  measurements  is  given  considerable  space,  although  many  conclusions  here 
are  either  very  general  or  negative.  There  is  interesting  discussion  of  racial  and  specific  varia- 
tions, limiting  of  variability  by  small  population-size  (not  demonstrated),  possible  effects  of 
allometric  growth  in  some  forms,  and  probable  adaptive  significance  of  characters.  The  ratio 
diagrams  (based  on  a method  of  Simpson’s  and  explained  in  an  appendix)  show  quite  strik- 
ingly the  changes  in  body  proj)ortions;  I wish  it  had  been  possible  to  extend  their  use  to 
include  both  higher  and  lower  categories  in  more  detail. 

The  anatomical  section,  while  very  instructive,  nevertheless  suffers  most  of  all  from  the 
woeful  lack  of  comparative  material.  Repeatedly  we  are  led  into  some  new  aspect  or  other, 
only  to  find  that  data  are  insufficient  or  conflicting,  and  that  we  can  after  all  conclude  little 
or  nothing.  The  emphasis  here  is  upon  probable  relationships  of  the  family,  and  scarcely  at 
all  (as  the  author  points  out)  uj)on  patterns  of  radiation  within  it.  While  Amadon  favors  an 
origin  from  some  generalized  coerebid,  he  does  not  close  the  door  to  other  possibilities.  We  are 
left  with  the  idea  that  the  nine-primaried  passerines  are  such  a close-knit  group  that,  since 
the  ancestral  drepaniid  was  an  insect-  or  nectar-feeding  member  of  this  basic  stock,  it  makes 
little  difference  just  what  we  call  it.  While  we  evidently  postulate  a monophyletic  origin  for 
the  family,  I find  no  definite  evidence  brought  to  bear  upon  this  point.  However,  the  data  in 
the  various  sections  of  the  study  are  made  to  support  very  strongly  a divergence  into  the 
two  subfamilial  lines — evolution  in  the  one  case  largely  through  extreme  modification  in  bill, 
and  in  the  other  through  less  marked  structural  change  coupled  with  change  in  coloration. 

There  are  many  pages  of  general  discussion,  dealing  with  various  aspects  of  speciation  phe- 
nomena, with  examples  drawn  both  from  the  Drepaniidae  and  from  other  groups.  Theendemic- 
ity  of  the  Drepaniidae  and  of  other  Hawaiian  birds  is  summarized  in  tables  and  maps.  Stress 
is  given  the  importance  of  isolation,  secondary  overlap,  and  competition  between  adaptive 
types  in  radiation  of  species  and  of  higher  categories.  Several  instances  are  pointed  out  and 
explained.  This  discussion,  in  addition  to  being  informative,  is  keenly  thought-provoking.  It 
is  fascinating  to  consider,  for  example,  u'hy  the  two  species  still  most  abundant  are  not  only 
among  the  most  widesj^read  (one  breaking  up  into  subspecies  and  the  other  not),  but  also  al- 
legedly the  most  primitive  of  their  respective  subfamilies.  And  why  should  the  Drepaniinae, 
in  which  all  the  genera  but  one  are  monotypic,  and  of  which  the  two  most  primitive  members 
are  such  frequent  inter-island  stragglers  as  to  inhibit  even  subspeciation,  yet  have  evolved 
more  genera  than  the  Psittirostrinae,  with  three  of  its  four  genera  rather  highly  polytypic. 

There  is  an  occasional  aj>parent  contradiction  in  the  text;  the  present  status  of  Drepanis 
(while  given  elsewhere)  is  omitted  from  the  species-by-species  summary  of  this  information; 
I noted  three  minor  tyj)ographical  errors;  one  might  wonder  why  the  tree  M etr osider os  hdiS  one 
specific  name  in  the  text  and  another  under  the  figure. 

The  paj)er  and  print  are  good,  and  the  seven  plates  of  remarkably  sharp  and  clear  photo- 
graphs of  skins  serve  well  as  illustrations.  The  conclusions  are  for  the  most  part  conservative, 
and  the  data  well  presented.  Viewed  in  the  light  of  present-day  conditions,  the  paper  appears 
splendidly  worked  out;  it  gathers  available  data  from  many  sources,  and  presents  us  with  as 
clear  a j)icture  of  the  structure,  ))lumage,  habits,  general  ecology,  and  relationships  of  this 
family  as  is  now  available.  Most  criticisms  that  might  be  made  are  more  a reflection  of  the 
difficulties  involved  than  a discredit  to  .Xmadon’s  capable  work. — William  A.  Lunk. 
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A Guide  to  Bird  Finding  East  of  the  Mississippi.  By  Olin  Sewall  Pettingill,  Jr.  Oxford 

University  Press,  New  York,  1951:  4^  X 7f  in.,  xxi  + 659  pp.,  72  pen-and-ink  sketches 

by  George  Miksch  Sutton.  $5. 

Now  for  the  first  time  we  have  a Baedeker  for  bird  watchers. 

Anyone  who  has  travelled  into  unfamiliar  territory  with  limited  time  hoping  to  see  the 
distinctive  birds  of  the  area — and  who  hasn’t? — will  ai)preciate  the  usefulness  of  such  a book. 
In  fact,  out  of  just  such  experiences  of  his  own,  usually  disappointing,  came  Pettingill’s  in- 
spiration for  this  guide. 

The  amount  of  information  contained  here  is  astonishing.  There  are  descriptions  of  more 
than  500  places  of  ornithological  interest,  with  detailed  suggestions  for  reaching  them,  for 
finding  lodgings,  for  securing  permission  to  enter,  and  for  solving  other  j)roblems  confronting 
the  visitor.  Most  of  these  are  places  for  seeing  birds  in  the  wild — in  nesting  season,  during 
migration,  or  on  the  wintering  grounds.  But  there  are  notations  also  on  zoos,  museums,  libra- 
ries, research  stations,  bird  clubs  and  other  institutions  of  ornithological  importance.  A chap- 
ter is  devoted  to  each  of  the  26  eastern  states  with  two  exceptions  (two  states  combined), 
and  the  points  of  interest  apjiear  alphabetically  according  to  the  name  of  the  nearest  town 
shown  on  road  maps. 

A feature  of  special  merit  is  the  ecological  description  of  the  state  at  the  beginning  of  each 
chapter.  This  feature  will  command  the  attention  not  only  of  ornithologists  but  also  of  natural- 
ists generally.  Although  most  of  the  book  is  intended  for  reference  rather  than  for  consecutive 
reading,  many  people  will  find  themselves  skipping  through  the  chapters,  reading  the  state 
descriptions  with  interest.  There  are  few  people  indeed  who  will  not  be  surprised  to  learn  what 
a diversity  of  habitat  occurs  in  every  state,  even  a prairie  state  like  Illinois. 

No  one  person  alone  could  have  written  this  book,  as  Pettingill  acknowledges.  The  finished 
product  is  a triumph  of  cooperative  effort.  Probably  there  has  never  before  been  a book  in 
ornithology  that  has  had  so  many  people  participating  directly  in  the  preparation  (more  than 
300).  Yet  Pettingill’s  terse  style  marks  the  whole,  including  four  chapters  written  by  state 
authorities. 

The  sketches  of  birds  have  the  lifelike  quality  of  form  and  motion  we  have  come  to  expect 
from  the  skilled  hand  of  George  Miksch  Sutton. 

At  the  end  of  the  state  chapters  there  is  a list  of  books  for  further  reference — guides  to  field 
identification  and  regional  publications. 

The  alphabetical  index  to  places  and  bird  species  appears  quite  com{)lete,  but  I consider  it 
a little  unfortunate  that  some  attractions  are  not  to  be  found  directly  under  their  well-known 
names.  For  example,  I did  not  discover  immediately  that  Hawk  Mountain  was  listed  under 
“mountains,”  nor  that  Pymatuning  was  listed  under  “swamps”  and  j)laced  in  the  Pennsyl- 
vania chapter.  (It  is  also  a lake  lying  mostly  in  Ohio.)  Still,  this  is  a minor  point  and  it  does 
not  detract  appreciably,  if  at  all,  from  the  fine  work.  The  searcher  for  a specific  item  will  ap- 
plaud the  practice  of  showing  place  names  in  capital  letters  throughout  the  book  so  that  a 
familiar  name  may  be  found  fairly  easily  by  scanning  the  proper  chapter. — Harold  Mayfield. 

Audubon  Water  Bird  Guide.  By  Richard  H.  Pough.  Doubleday  & Company,  Inc.,  Garden 

City,  New  York,  1951 : 4^  X 71  in.,  xxviii  + 352  j>p.,  48  colored  plates  and  138  black  and 

while  drawings.  $3.50. 

This  volume  comjilements  Dr.  Pough’s  earlier  Eastern  Land  Birds  in  the  Audubon  Bird 
Guide  series.  Its  scojie  is  defined  by  the  sub-title,  “Water,  game,  and  large  land  birds  of  Eastern 
and  Central  North  America  from  Southern  Texas  to  Central  Greenland,  most  of  which  range 
to  the  Pacific  Coast.”  There  are  485  illustrations  in  color  on  48  plates  by  Don  Eckelberry,  and 
138  in  black  and  white  by  Earl  L.  Poole. 
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Those  of  us  who  grew  up  with  the  handy  little  Reed  “Guides”  in  our  hip  pockets  will  recog- 
nize rough’s  sjuritual  inheritance  from  these  useful,  but  decidedly  limited,  volumes.  Division 
of  species  and  territory  covered  by  both  authors  are  approximately  the  same,  but  Rough’s 
works  are  enriched  by  a wealth  of  material  which  i)recludes  their  fitting  into  anyone’s  hip 
pocket.  Modern  bird  students  will,  however,  gladly  sacrifice  the  convenience  of  Reed’s  books 
for  the  e.xcellent  text  and  fine  illustrations  in  the  present  volumes. 

The  Audubon  Water  Bird  Guide  treats  each  s{)ecies  under  the  sub-heads  identification,  habits, 
voice,  nest,  and  range.  Measurements  include  overall  length,  length  of  wing,  and,  for  some 
species,  length  of  bill.  A valuable  feature  is  the  average  weight  given  for  most  species.  For 
ready  comparison  there  are  numerous  tables  showing  average  length  and  wingspread  of  re- 
lated species,  or  of  birds  likely  to  be  observed  in  the  same  habitat.  Vernacular  names  follow 
newer  concepts  in  nomenclature.  Where  there  is  disagreement  between  .\merican  names  and 
those  recognized  by  the  British  Ornithologists’  Union,  the  latter  are  given  in  parentheses. 
Data  are  given  on  bird  ages  where  these  are  known. 

As  might  be  expected  from  Dr.  Rough’s  background  and  interests,  there  is  much  emphasis 
on  sound  ecology  and  militant  conservation  in  the  treatment  of  each  species.  Birds  are  related 
to  their  habitats  through  a discussion  of  food  and  cover  requirements.  Attention  is  called  to 
the  fertilizing  effect  of  large  bird  colonies,  and  the  influence  of  this  factor  on  fish,  shellfish, 
and  other  aquatic  populations.  Rossibilities  of  extending  the  ranges  of  species  with  limited 
distributions  are  explored. 

From  the  inclusion  of  detailed  information  on  ranges,  the  reader  will  derive  an  impression 
of  the  holarctic  character  of  our  waterfowl  and  of  many  of  our  larger  land  birds.  The  front 
end-piece  is  a maj)  of  the  North  Atlantic,  with  named  quadrats  and  information  on  water 
temperatures  and  major  flight-routes.  Inside  the  back  cover  is  a map  of  North  America  show- 
ing major  biotic  regions.  Extralimital  species  which  occur  in  eastern  North  America  as  casuals 
or  strays  are  rather  fully  treated. 

Eckelberry’s  colored  illustrations  are  arranged  on  plates  bound  in  the  center  of  the  volume. 
They  show  major  plumage  phases,  and  are  generally  excellently  drawn  and  well  reproduced. 
Rlate  No.  48  includes  the  pigeons  and  doves,  and  encounters  the  difficulty  of  reproducing 
exactly  the  delicate  iridescent  shades  in  the  plumages  of  these  birds.  Poole’s  black  and  white 
drawings  accompany  the  text. 

The  author’s  foreword  contains  pertinent  suggestions  for  the  best  use  of  the  volume.  A well 
arranged  Table  of  Contents  shows  families  and  genera,  and  makes  reference  to  text  and  il- 
lustrations easy.  Information  is  concise  and  well  presented.  Because  of  the  ecology  and  con- 
servation which  is  included,  this  volume  is  much  more  than  a “bird  guide”. — Maurice  Brooks. 

Ontario  Birds.  By  L.  L.  Snyder.  Clarke,  Irwin  & Company,  Ltd.,  Toronto,  1951:  6 X 9l 

in.,  X -b  248  j)p.,  with  146  line  drawings  by  T.  M.  Shortt.  S4.50. 

We  have  in  this  attractive  volume  a source  of  general  information  on  the  common  birds  of 
Ontario,  authored  by  one  of  Canada’s  leading  ornithologists  who,  since  1935,  has  served  as 
Curator  of  Ornithology  at  the  Royal  Ontario  Museum  of  Zoology  in  Toronto.  As  stated  in  the 
Preface,  the  book  is  in  no  sense  a comj)lete  reference  work  nor  a guide  to  field  identification; 
rather  is  it  “intended  as  a source  book  for  teachers,  pujuls,  amateur  naturalists,  and  all  out- 
of-doors  |)eople,  for  use  indoors.” 

The  first  four  chapters  are  of  an  introductory  nature,  j)ointing  out,  respectively,  the  char- 
acteristics of  the  l)ird  as  an  animal;  certain  peculiarities  of  bird  distribution;  a few  outstanding 
facts  obtained  from  ol)servations  of  bird  migration;  and  the  accepted  method  of  classifying 
birds,  together  with  a list  of  the  351  Ontario  sj)ecies  grouj>ed  according  to  orders  and  families. 
4'he  fifth  and  last  chajiter,  entitled  “Natural  History,”  comj)rises  the  bulk  of  the  book  (pp. 
33-235)  and  contains  its  jirincipal  substance.  .\  Sj)ring  Calendar  giving  the  first-arrival  dates 


Dec.  1951 
Vol.  63,  No.  4 


ORXITHOLOGIC.\L  LITERATURE 


357 


of  50  common  migrant  birds;  an  adequate  index;  and  endpaper  maps  showing  all  the  Ontario 
places  mentioned  in  the  text,  complete  the  volume. 

Under  “Natural  History”  the  common  Ontario  bird  species  are  taken  up  by  families  in 
phylogenetic  order.  There  are  subheadings  for  families,  but  not  for  species.  After  each  family 
subheading  the  text  usually  consists  of,  first,  a description  of  the  more  obvious  family  char- 
acteristics and,  second,  a discussion  of  each  of  the  common  species  with  respect  to  its  geo- 
graphical and  seasonal  distribution  in  the  province,  habitat,  song  (if  any),  nesting  habits, 
feeding  habits,  and  general  winter  range.  Aside  from  the  parenthetical  use  of  the  scientific 
names  of  families  and  species,  and  of  an  occasional  term  denoting  an  anatomical  feature,  all 
technical  terminology  is  avoided.  The  information  presented  is  consistently  pertinent,  clearly 
demonstrating  that  the  author,  with  his  years  of  experience  in  a public  institution,  understands 
what  people,  when  inquiring  about  birds,  want  to  know.  The  style  of  writing  is  simple  and 
direct,  without  flowery  expressions,  dramatized  anecdotes,  whimsical  comments,  anthropo- 
morphisms, or  other  devices  often  considered  necessar\-  to  satisfying  public  interest.  For  a 
presentation  that  reads  easily  and  informs  well,  it  is,  in  the  opinion  of  this  reviewer,  one  of 
the  finest  examples  extant. 

Scattered  through  the  volume  are  146  line  drawings  by  T.  M.  Shortt,  Chief  of  the  Division 
of  Art  and  Exhibits  at  the  Royal  Ontario  Museum  of  Zoology.  Forty-nine  are  of  the  bird 
skeleton  and  external  structural  characters  distinguishing  bird  families;  the  remainder  are  of 
live  birds  in  various  attitudes.  All  are  beautifully  done  and  contribute  immeasurably  to  the 
attractiveness  of  the  work.  Some  of  the  drawings  of  live  birds  are  especially  refreshing. 

Only  one  unfavorable  criticism  of  “Ontario  Birds”  seems  justified,  namely,  its  failure  to 
include  any  reference  whatever  to  other  sources  of  information.  Arousing,  as  it  inevitably  will, 
an  interest  in  birds,  the  book  should  present  somewhere  a list  of  guides  to  identification,  sound 
recordings,  treatises  on  methods  of  attracting  and  studying  birds,  and  some  of  the  more  read- 
able works  on  such  important  ornithological  matters  as  migration,  distribution,  and  life  history. 
Readers  would  then  be  encouraged  to  widen  their  interest. — Olin  Sewall  Pettingill,  Jr. 

Birds’  Nests  of  the  West.  A Field  Guide.  By  Richard  Headstrom.  Ives  Washburn,  Inc., 
New  York,  1951:  4^  X 7|  in.,  177  pp.,  with  29  photographs.  $3.00. 

Bird-watchers  living  in  the  western  part  of  the  United  States  will  be  pleased  to  learn  of 
Mr.  Headstrom’s  latest  book.  This  volume  contains  keys  for  nest  identification  of  birds  breed- 
ing in  the  United  States  west  of  the  one  hundredth  meridian.  The  keys  are  arranged  according 
to  the  general  habitat  and  location  of  the  nest-sites.  The  29  generally  excellent  photographs 
of  nests  taken  by  Harry  L.  and  Ruth  Crockett  add  considerably  to  the  value  of  the  book. 
More  thought  might  have  been  given  to  the  selection  of  species  to  be  illustrated,  however. 
For  example,  4 of  the  29  photographs  are  devoted  to  the  dove  family,  while  the  warblers  are 
not  represented  at  all.  The  eggs  of  few  species  have  been  illustrated  as  many  times  as  those  of 
the  Killdeer.  Their  inclusion  here  was  hardly  necessary. 

In  his  “Birds’  Nests”  of  the  eastern  United  Slates  (1949:  24),  Mr.  Headstrom  stated:  “This 
guide  is  an  attempt  to  help  those  who  enjoy  nest-hunting  to  identify  nests  with  some  measure 
of  success,  especially  during  the  winter  months  in  the  North,  when  many  nests  are  easy  to  see. 
And  since  bird  life  and  plant  life  are  then  at  their  lowest  ebb  for  observation,  another  objective 
will  add  interest  to  our  winter  trips.”  Mr.  Headstrom  has  done  an  admirable  job  in  fulfilling 
the  purpose  for  which  his  two  field  guides  were  written.  Scout  leaders,  teachers,  and  nature 
counselors  should  find  these  guides  indispensable  in  their  work  with  children. 

In  the  introduction  (p.  18)  of  the  present  volume,  Mr.  Headstrom  says:  “It  must  be  ad- 
mitted that  the  best  way  of  identifying  a nest  is  when  it  is  still  occuj)ied  by  the  maker.”  The 
books  were  not  written  for,  nor  will  they  be  of  much  value  to,  the  professional  ornithologist 
or  serious  amateur  bird  student. — .Andrew  J.  Berger. 


ADAPTATIONS  OF  ANIMALS  TO  CLIMATIC  EXTREMES: 
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Body  Insulation  of  Some  Arctic  and  Tropical  Mammals  and  Birds.  By  P.  F.  Scholander, 
Vladimir  Walters,  Raymond  Hock,  and  Laurence  Irving.  Biological  Bulletin,  Vol.  99,  Xo.  2, 
pj).  225-236,  October,  1950. 

Heat  Regulation  in  Some  Arctic  ant)  Tropical  Mammals  and  Birds.  By  P.  F.  Scho- 
lander, Raymond  Hock,  Vdadimir  Walters,  Fred  Johnson,  and  Laurence  Irving.  Biological 
Bulletin,  Vol.  99,  X’o.  2,  j)p.  237-258,  October,  1950. 

Adaptation  to  Cold  in  Arctic  and  Tropical  Mammals  and  Birds  in  Relation  to  Body 
Temperature,  Insulation,  and  Basal  Metabolic  Rate.  By  P.  F.  Scholander,  Ray- 
mond Hock,  Vladimir  Walters,  and  Laurence  Irving.  Biological  Bulletin,  Vol.  99,  Xo.  2, 
259-271,  October,  1950. 

These  three  papers  are  important  additions  to  the  literature  on  body  insulation,  basal 
metabolism,  heat  regulation,  and  cold  adaptation  of  arctic  and  tropical  mammals  and  birds. 

The  biological  literature  has  long  been  crowded  with  qualitative  discussions  of  the  role  of 
fur,  feathers,  and  fat  in  heat  conservation.  However,  ver\'  few  measurements  have  been  made. 
Here,  at  last  (in  the  first  paper),  Scholander,  et  al.  report  on  the  thickness  of  fur  and  fat  on  the 
mammals  they  studied;  the\'  actually  made  measurements  from  which  the  thermal  conductivi- 
ties could  be  found.  The  arctic  work  was  done  on  winter  furs  of  mammals  at  Point  Barrow, 
Alaska.  The  studies  were  rounded  out  by  working  with  tropical  animals  in  Panama. 

Pieces  of  fur,  taken  from  more  thickly  furred  areas,  were  stretched  tight  against  both  sides 
of  a round,  flat  hot-plate  and  its  surrounding  guard  ring.  The  plate  and  ring  were  kept  at 
37°  C.  The  fur  was  roughed  up  to  give  maximum  insulating  effect.  The  surrounding  box,  with 
its  still  air,  was  kej)t  at  0°;  additionally,  for  the  beaver,  polar  bear  and  seal,  there  was  immer- 
sion of  the  hide  in  ice  water.  The  inner  side  of  the  skin  was  moistened;  but  as  the  authors  point 
out,  the  temperature  drop  measured  through  the  skin  seems  high,  and  is  no  doubt  due  to  poor 
contact  between  skin  and  hot-plate.  This  writer  would  suggest  that  perfect  contact  as  well  as 
moistening  might  be  attained  by  coating  the  skin’s  inner  side  with  rather  viscous  Methocel 
solution.  Methocel,  a Dow  Chemical  Company  product,  is  virtually  inert;  it  can  be  mixed 
with  water  to  almost  any  degree  of  viscosity  desired. 

When  thus  measured  flatwise,  it  was  found  that  the  quality  of  the  prime  arctic  furs  and  the 
better  tropical  furs  was  roughly  constant.  That  is,  for  parallel  heat  flow  out  through  a flat- 
stretched  piece  of  fur,  for  a given  temperature  drop  through  the  fur,  the  rate  of  heat  flow  per 
unit  of  area  was  inversely  proportional  to  the  fur  thickness:  double  the  thickness,  and  the 
rate  of  flow  is  halved.  The  charts  showing  what  the  authors  call  “insulation,”  plotted  against 
fur  thickness  and  against  animal  weight,  give  values  as  measured  by  the  above  flat  method, 
for  skin  i)lus  fur  (or  blubber  j)lus  skin  for  the  seal);  and  is  given  in  terms  of  l/(Cals.  mV24 
hrs./l°  C.).  This  will  take  on  meaning  if  restated:  it  is  the  degrees  C.  drop  through  the  skin 
and  fur,  for  a rate  of  heat  flow  of  one  kg. -calorie  per  day,  for  an  area  of  one  square  meter. 

This  matter  of  “insulation”  value  and  its  meaning  is  of  critical  importance.  Several  mean- 
ings of  “insulation”  are  possible,  if  factors  are  taken  only  one  at  a time.  To  make  this  clear, 
consider  two  animals,  j)recisely  similar  in  every  way,  having  a size  ratio  (e.g.,  height  ratio)  of 
1 :2.  'I'he  fur  thicknesses  are  1:2;  the  surface  areas  are  1 :4;  the  fur  volumes  are  1 :8.  If  clipped 
and  weighed,  the  two  batches  of  fur  would  have  a weight  ratio  of  1:8.  Thus,  if  we  were  in  busi- 
ness, selling  such  insulation,  the  insulation  values  would  be  1:8;  but  this  is  a useless  heat 
conservation  criterion  for  the  animals  themselves.  Starting  over  again,  we  note  that  the  sur- 
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face  area  ratio  is  1:4,  and  we  might  conclude  that  the  insulation  values  are  the  inverse  of  this, 
or  4:1;  but  again,  this  factor  alone  will  not  tell  us  about  the  relative  heat  losses  of  the  two 
animals.  Trying  another  factor  alone,  we  point  to  the  fur  thickness,  and  its  ratio  of  1:2,  and 
might  conclude  that  the  larger  animal  is  twice  as  well  insulated  as  the  smaller.  This  conclusion 
is  also  untenable:  the  factor  of  fur  thickness  alone  is  not  sufficient.  However,  this  last  seems  to 
be  the  viewpoint  presented  and  used  in  the  first  paper.  Such  a concept  of  “insulation”  may 
obscure  some  important  issues.  A different  analysis  will  now  be  given. 

Both  the  area  and  the  fur  thickness  should  be  taken  into  account.  For  the  above  similar 
animals,  the  fur  thicknesses  are  1 :2,  tending  to  reduce  the  larger  animal’s  loss;  but  the  surface 
areas  are  1:4,  tending  still  more  to  increase  it.  Combining  the  two  factors,  we  find  that  for 
the  same  temperature  drop,  the  heat  loss  rates  would  be  1 :2.  The  larger  would  dissipate  twice 
as  much  as  the  smaller. 

But,  if  the  smaller  animal  is  taken  to  be  adec^uately  insulated,  the  larger  would  turn  out 
to  be  over-insulated.  Their  weight  ratio  is  1:8.  Using  the  correlation  of  basal  metabolic  rate, 
calories  per  day  versus  weight,  as  adopted  by  Benedict  or  as  given  in  the  third  paper,  the  larger 
animal’s  basal  heat  production  rate  is  about  five  times  that  of  the  smaller.  The  heat  production 
ratio  is  1:5.  Thus,  if  the  larger  animal  were  given  twice  the  smaller  one’s  fur  thickness  as  as- 
sumed so  far,  it  could  dissipate  at  only  twice  the  smaller  one’s  rate  through  the  coat,  but  would 
have  five  times  as  much  heat  to  get  rid  of.  Therefore,  it  should  have  considerably  less  than 
twice  as  much  fur  thickness. 

In  fact,  it  can  be  argued  that  the  larger  animal’s  fur  thickness  should  be  less  than  that  of 
the  smaller!  If  we  adopt  the  same  thickness  for  both,  the  larger  has  five  times  the  heat  to  lose, 
but  only  four  times  the  area  to  lose  it  from.  Therefore,  if  the  smaller  animal  is  adequately 
insulated,  the  fur  of  the  larger  is  more  than  adequate  at  the  same  thickness.  However,  the 
writer  can  see  at  least  three  considerations  stepping  in  to  prevent  the  adoption  of  less  and  less 
fur  thickness  as  size  becomes  greater  and  greater. 

First,  the  larger  land  mammals  must  survive  while  abroad  or  resting,  under  extreme  ex- 
posures. The  taller  they  are,  the  greater  are  the  wind  velocities  at  their  body  levels.  This  is 
a factor  of  real  importance,  but  the  biological  literature  has  neglected  it.  Standing  in  the 
“same”  wind,  a moose  is  exposed  to  much  higher  velocities  than  is  the  marten  or  weasel. 

Second,  when  an  animal  is  lying  down  on  cold  snow — with  fur  compressed  and  the  insulat- 
ing value  of  the  fur  reduced — the  pressure  per  unit  of  area  on  the  fur  doubles  when  the  size 
is  doubled.  The  compressing  effect  for  a lemming-size  animal  is  very  low  indeed;  for  a caribou 
it  is  vastly  greater.  Highly  compressed  fur  is  a poor  insulator,  due  both  to  its  reduced  thickness 
and  to  its  being  compacted. 

Third,  animals  are  not  flat,  like  signboards,  with  flat  slabs  of  insulation  stretched  on  them. 
They  are  made  up  of  roughly  cylindrical  parts.  Heat  flow  out  through  the  fur  is  more  or  less 
divergent,  or  radial,  in  character.  A 10  mm.  thickness  of  fur  on  a very  small  animal  has  far 
from  the  same  heat-conserving  value,  per  unit  of  surface  area,  as  the  same  thickness  of  fur  on 
a large  animal.  The  fact  that  the  geometry  of  the  case  plays  a major  part  in  considering  small 
versus  large  has  not  been  adequately  recognized  in  this  kind  of  literature. 

Turning  to  the  animals,  compare  the  lemming  and  the  Eskimo  dog,  the  weight  ratio  being 
about  1 : 1000,  the  size  ratio  therefore  about  1 : 10.  The  lemming  fur  thickness  is  about  20  mm. 
If  fur  thickness  had  to  obey  the  law  of  similarity,  the  dog  would  have  an  unwieldy  200  mm. 
of  fur  thickness.  Or  if  we  use  only  the  factors  of  relative  heat  production  and  relative  area, 
the  dog  should  have  less  than  20  mm.  But  with  the  three  considerations  in  mind,  it  is  not  sur- 
prising to  find  that  the  dog  actually  has  about  40  mm.,  or  about  twice  that  of  the  lemming. 
Moreover,  the  dog  can  sleep  outdoors  through  the  arctic  weather,  and  the  lemming  cannot. 
Also  with  the  foregoing  arguments  in  mind,  we  are  not  sur{)rised  to  learn  from  the  |)aper  that 
when  the  size  of  the  fox  or  dog  is  reached,  increase  of  size  occasions  little  change  in  fur  thick- 
ness. 

“From  the  size  of  a fox  to  the  size  of  a moose  there  is  no  correlation  between  insulation  and 
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body  size,  they  all  have  about  the  same  insulation  per  surface  area”  is  one  of  the  conclusions. 
'I'his  must  first  be  corrected  to  read,  jier  unit  of  surface  area.  They  then  do  have  “about  the 
same  insulation,”  when  measured  tlatwise  as  described  in  the  paper.  Hut  when  the  geometry 
of  flow  (the  radial  How  effect)  in  the  fur,  as  actually  worn,  is  taken  into  account,  the  insulating 
effect  for  the  smaller  of  these  animals  is  less  than  it  at  first  seems  to  be. 

The  data  secured  are  valuable.  Eventually,  when  geometry  of  heat  flow,  habits  of  the  ani- 
mals in  evading  or  accepting  extreme  exposure,  wind  effect  related  to  size,  and  comjiression 
of  fur  when  resting  or  slee[)ing — when  these  various  considerations  can  be  evaluated  and 
weighted  into  the  analysis,  we  may  eventually  be  able  to  work  out  a very  good  correlation  of 
fur-thickness  with  size. 

\n  attemj)t  was  made  to  secure  insulation  measurements  for  snow  bunting  and  ptarmigan 
skins.  “However,  these  measurements  are  less  satisfactory  since  it  is  im[)ossible  to  produce  on 
the  test  j)late  the  well-ordered  elevation  of  the  feathers  which  the  live  bird  can  achieve  to 
[)roduce  maximum  insulation.”  That  is,  flatwise  testing  of  small  skins  does  not  work  out  well. 
This  points  to  the  need  for  developing  test  methods  in  which  skins  will  have  more  nearly  their 
natural  conformation,  by  stretching  them  over  cylinders  or  spheres,  or  even  models  of  the 
animals  themselves. 

The  paper  has  some  good  discussion  of  animal  heat  loss  as  affected  by  vasomotor  control, 
and  of  the  way  the  legs  and  feet  of  arctic  animals  are  adapted  to  tolerate  extreme  cold  ex- 
posure and  at  the  same  time  reduce  heat  loss,  by  permitting  these  members  to  go  to  low  tem- 
peratures. 


The  second  paper  gives  valuable  new  data  on  basal  metabolic  rates  and  heat  regulation  for 
arctic  and  tropical  mammals  and  birds.  The  mammals  studied  at  Point  Barrow  were  the  white 
fox,  Eskimo  dog,  polar  bear  (cub),  ground  squirrel,  lemming  and  weasel;  the  birds,  the  Glau- 
cous Gull  {Lams  hyperboreus),  Canada  Jay  {Perisoreus  canadensis)  and  Snow  Bunting  {Plec- 
trophenax  nivalis).  The  Panama  mammals  were  the  two-toed  sloth,  night  monkey,  marmoset, 
raccoon,  coati  and  jungle  rat;  the  birds,  the  Yellow-thighed  Manakin  {Pipra  mentalis)  and 
Pauraque  {Xyctidromus  albicollis). 

Measurements  of  metabolic  rates  were  made  in  a controlled-temperature  respiration  cham- 
ber, the  heat  production  being  determined  by  the  oxygen  consumption  or  carbon  dioxide 
production.  Each  animal  was  started  in  its  thermoneutral  zone.  Within  this  zone  of  lowest 
metabolic  rate  (conditions  being  that  the  animal  is  awake,  resting,  and  in  the  post-absorptive 
state)  lowering  the  chamber  air  temperature  does  not  change  the  rate  of  heat  production  or 
heat  loss.  Instead,  the  animal  compensates  for  the  increased  cold  exposure  by  pilomotor  erec- 
tion of  fur  or  feathers,  which  increases  the  insulating  value  of  the  coat;  by  vasomotor  control 
of  heat  carried  by  the  blood  to  skin  and  limbs;  by  vasomotor  control  of  temperature  of  these 
parts;  by  changes  in  posture,  and  so  on.  At  the  lower  end  of  the  zone  the  critical  temperature 
is  reached.  As  the  chamber  temperature  is  lowered  below  the  critical,  step  by  step,  heat  loss 
is  more  and  more  increased;  and  the  body  maintains  its  temperature  by  resort  to  shivering,  so 
that  muscle  energy  turned  into  heat  causes  heat  production  to  keep  even  with  heat  loss.  This 
is  observed  in  terms  of  the  rising  metabolic  rate. 

The  authors  described  a conceptual  mechanical  model,  housed  in  a controlled-temperature 
chamber,  which  would  have  a heat  source,  thermostatic  control,  and  insulation  variable  auto- 
matically up  to  a maximum.  Up  to  this  limit  the  model  would  })erform  within  its  thermo- 
neutral zone;  heat  f)roduction  and  heat  loss  would  be  held  constant  by  variation  of  the  insula- 
tion. Thereafter,  as  the  test  chamber  is  cooled  further,  heat  loss  would  rise,  and  the  thermostat 
would  operate  to  make  the  heat  j)roduction  rise  with  the  loss.  The  animals  are  then  interpreted 
in  terms  of  such  a model. 

The  model  would  have  only  simj)le  insulation  in  the  true  or  technical  sense;  whereas,  for 
the  animals  insulation  “means  the  sum  total  of  all  factors,  such  as  fur,  skin  and  tissue  cool- 
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ing,  and  posture,  that  impede  the  loss  of  heat  from  the  animal”  (p.  249).  The  reader  of  this 
paper  may  seriously  misinterpret  its  findings  unless  he  carefully  takes  note  of  this  broadened 
use  of  the  term  insulation.  Also,  it  is  regrettable  that  this  term,  which  is  needed  for  what  it 
heretofore  has  meant,  should  be  so  broadly  construed.  Some  other  term  or  phrase,  such  as 
heat  conserving  ability,  should  have  been  used  to  denote  the  over-all  effect  of  the  several  factors. 

The  tropical  animals  display  much  greater  temperature  sensitivity  than  the  arctic  animals. 
As  the  test  chamber  temperature  is  progressively  lowered,  they  reach  their  critical  tempera- 
tures much  sooner,  and  their  metabolic  rates  thereafter  rise  much  faster  than  those  of  the 
arctic  animals.  The  difference  is  not  accounted  for  solely  by  difference  in  thickness  or  ciuality 
of  the  fur  or  feathers.  As  is  brought  out,  much  of  the  difference  in  sensitivity  comes  from  dif- 
ferences in  adaptive  heat  regulation  factors  displayed  by  the  extended  parts  of  the  body — 
the  face,  limbs  and  feet.  The  tropical  animal  has  not  had  to  meet  extended  cold  threats;  and 
when  so  exposed,  the  extended  parts  tend  to  maintain  their  temperatures.  The  arctic  animal 
has  had  to  adapt  in  order  to  live  through  what  we  tend  to  consider  intense  cold  exposure;  and 
a major  factor  of  adaptation  is  its  ability  to  let  limbs  and  feet  get  along  with  little  heat  sup- 
plied from  the  central  body  mass,  accompanied  by  the  fact  that  normal  (and  presumably  per- 
fectly comfortable)  tissue  temperatures  in  the  extended  parts  may  be  down  near  0°.  This 
was  demonstrated  for  the  aquatics,  and  presumably  holds  for  the  terrestrials. 

Nothing  about  research  is  more  typical  than  its  tendency  to  indicate  still  more  research. 
Plenty  of  interesting  work  remains  to  be  done  to  round  out  the  picture  and  lend  verification. 
Using  thermocouples,  the  same  arctic  and  tropical  species  should  be  studied,  to  measure  skin 
temperatures  and  even  internal  temperatures  at  various  depths,  for  the  extended  parts  and 
for  the  trunk  as  well.  In  fact,  a little  of  this  work  was  done  at  Point  Barrow. 

It  is  very  interesting  to  note  that  Point  Barrow  failed  to  furnish  weather  cold  enough  to 
cool  the  test  chamber  down  to  the  critical  temperature  for  the  foxes  and  dogs.  Two  foxes  were 
flown  to  the  Naval  Research  Laboratory  in  Washington,  D.C.,  where  shivering  was  induced 
by  —70°  chamber  temperature. 

In  discussing  the  ability  of  arctic  mammals  to  stand  cold  extremes,  the  authors  would  have 
done  well  to  mention  the  fact  that  the  insulating  quality  of  entrapped  air  materially  improves 
with  the  low  temperatures  encountered  by  these  animals.  Taking  the  thermal  conductivity 
of  air  at  40°  as  a base,  the  conductivity  at  —40°  is  about  80%  as  great;  and  at  —70°,  about 
70%.  This  must  be  of  real  importance  in  arctic  survival. 


The  third  paper  opens  by  contrasting  the  extremes  of  the  thermal  environment  of  Point 
Barrow  with  the  relatively  constant  environment  at  Barro  Colorado.  Body  temperature  and 
climatic  adaptation  are  then  discussed,  and  it  is  shown  that  with  few  exceptions — all  moderate 
in  degree — mammals  and  birds  the  world  over  have  body  temperatures  falling  within  a narrow 
temperature  band.  That  is,  the  homoiothermic  animal,  broadly  speaking,  does  not  adapt  to 
climate  by  change  of  body  temperature.  Insulation  and  climatic  adaptation  are  taken  up  next; 
and  here,  of  course,  it  is  brought  out  that  change  in  amount  of  insulation  is  a major  adaptive 
factor.  .Also,  if  we  follow  the  authors  when  they  include,  under  the  term  insulation,  vasomotor 
regulation  permitting  body  extremities  to  drop  in  temperature,  then  it  can  be  said  that:  “The 
cold  legs  of  arctic  aquatic  birds  and  mammals  (and  probably  of  the  terrestrial  forms  as  well) 
may  be  taken  as  another  example  of  adaptive  insulation”  (p.  262). 

The  {)aper  presents  new  data  on  basal  metabolic  rates,  showing  them  in  relation  to  the  stand- 
ard mouse-to-elephant  curve  of  kg.-calories  per  day  plotted  against  weight.  All  of  the  arctic 
and  tropical  mammals  fall  on  or  close  to  the  curve,  except  that  the  weasel  is  quite  high  (two 
or  three  times  the  e.xpected  value)  and  the  sloths,  with  their  labile  temi)eratures,  are  low.  The 
authors  apparentl}^  accept  the  arctic  weasel  as  an  exception  and  they  point,  in  this  connection, 
to  what  they  believe  to  be  an  insulating  coat  thin  enough  to  go  along  with  the  apparently  higher 
basal  rate.  “Hence  we  are  forced  to  conclude  that  our  arctic  weasels  had  a greatly  increased 
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resting  melaljolic  rate  compared  with  the  southern  form.  This  ma}'  possibly  mean  a metabolic 
adjustment  to  cold”  (p.  265).  The  exception  is  so  striking — as  is  the  conclusion  forced  uj)on 
us  if  it  is  j)roved — that  further  research  on  the  northern  form  surely  is  in  order. 

The  weasel  is  an  extremely  active  animal.  Benedict  was  meticulously  careful  to  make  sure 
his  animals  were  in  a truly  resting  state  before  he  accejited  a metabolic  rate  as  basal.  He  also 
found  that  unless  a wild  animal  became  accustomed  to  test  conditions,  rates  were  high  even 
at  rest.  The  weasel  is  prone  to  be  defiant  and  restless.  In  further  tests,  stejis  should  be  taken 
to  make  sure  that  both  criteria  are  met.  It  may  even  be  necessary  to  dujilicate,  on  the  weasel, 
Hoover’s  work  on  the  rat,  by  killing  the  animal,  quickly  measuring  metabolic  rates  for  the 
several  main  types  of  tissue,  allowing  for  heart  and  respiratory  activity,  and  summing  up. 

Xew  data  on  birds  are  also  presented.  Much  less  is  known  about  basal  rates  for  birds  than 
for  mammals.  However,  “Two  of  our  night  hawks  [Pauraques]  are  very  low,  and  this  is  prob- 
ably due  to  their  faculty  for  hibernation”  (p.  265).  The  two  Glaucous  Gulls  studied  were  high. 
But,  as  is  said:  “More  material  is  necessary  before  we  can  tell  whether  the  basal  metabolism 
in  birds  may  be  adaptive  to  climate”  {loc.  cii.). 

The  critical  temperature,  to  repeat,  is  the  lower  limit  of  the  thermoneutral  zone.  The  dif- 
ference between  this  and  the  body  temperature  is  called  “critical  temperature  gradient”  by 
the  authors.  For  four  arctic  and  seven  tropical  species,  they  give  the  value  as  observed;  and 
also,  as  calculated  by  use  of  basal  rate,  body  insulation  as  measured,  and  surface  area  as  com- 
j)uted  by  the  Meeh  formula.  In  sjjite  of  the  over-simplification  inherent  in  the  calculating 
method,  the  agreement  between  observed  and  predicted  values  is  surprisingly  good  in  most 
cases. 

The  critical  temperature  gradient  just  mentioned  should  have  been  called  the  critical  tem- 
perature dijference.  The  general  excellence  of  these  three  papers  may  tend  to  induce  some  work- 
ers to  adopt  all  of  their  usages.  However,  very  strong  objection  must  be  entered  against  the 
misuse  of  the  term  gradient  which,  throughout  the  papers,  is  almost  always  used  when  tem- 
perature dijference  is  what  is  intended. 

College  of  Engineering,  University  of  Michig.a.n,  Ann  Arbor 


THE  EXTERNAL  PARASITES  OF  BIRDS:  A REVIEW 


BY  ELIZABETH  M.  BOYD 

Birds  may  harbor  a great  variety  and  number  of  ectoparasites.  Among  the  insects  are  Ijiting 
lice  (Mallophaga),  fleas  (Siphonaptera),  and  such  Diptera  as  hippoboscid  flies  (Hippoboscidae) 
and  the  very  transitory  mosquitoes  (Culicidae)  and  black  flies  (Simuliidae),  which  are  rarely 
if  every  caught  on  animals  since  they  fly  ofT  as  soon  as  they  have  completed  their  blood-meal. 
One  may  also  find,  in  birds’  nests,  bugs  of  the  hemi{)terous  famil}'  Cimicidae,  and  parasitic 
dipterous  larvae  that  attack  nestlings.  Arachnida  infesting  birds  comprise  the  hard  ticks 
(Ixodidae),  soft  ticks  (Argasidae),  and  certain  mites. 

Most  ectoparasites  are  blood-suckers;  only  the  Ischnocera  lice  and  some  species  of  mites 
subsist  on  skin  components.  The  distribution  of  ectoparasites  on  the  host  varies  with  the 
parasite  concerned.  Some  show  no  habitat  j)reference  while  others  tend  to  confine  themselves 
to,  or  even  are  restricted  to,  definite  areas  on  the  body.  A list  of  198  external  parasites  for  255 
species  and/or  subspecies  of  birds  east  of  the  Mississippi  has  Ijeen  compiled  by  Peters  (1936) 
from  files  of  the  Bureau  of  Entomology  and  Plant  Quarantine  between  1928  and  1935.  Fleas 
and  dipterous  larvae  were  omitted  from  this  list.  According  to  Peters,  it  is  {)ossible  to  collect 
three  species  of  lice,  one  or  two  hippoboscids,  and  several  types  of  mites  on  a single  bird.  He 
records  as  many  as  15  species  of  ectoparasites  each  from  the  Bob-white  (Colinus  virginianus) , 
Song  Sparrow  (Melospiza  melodia),  and  Robin  (Turdus  migratorius) . The  lice  and  plumicolous 
mites,  however,  are  typically  the  most  abundant  forms  present  on  avian  hosts.  A good  intro- 
duction to  this  field  of  investigation  is  “Medical  Entomolog}'”  by  Matheson  (1950). 

When  collecting  ectoparasites,  the  sooner  the  bird  is  examined  the  better,  for  the  parasites, 
in  particular  the  mites,  are  easier  to  see  while  they  are  still  alive.  If  inconvenient  to  examine 
the  freshly  killed  bird,  it  should  be  wrapped  in  cotton,  placed  in  a refrigerator,  and  examined 
as  soon  as  possible.  By  then  most  of  the  hematophagous  ectoparasites  will  have  left  the  skin, 
been  entrapped  by  the  cotton,  and  be  readily  visible  thereon.  The  non-blood-suckers  usually 
remain  attached  to  the  skin  and  feathers.  Examination  of  the  specimen  should  be  conducted 
near  a closed  window  in  a strong  light  and  under  a binocular  microscope.  The  feathers  should 
be  carefully  turned  back  with  forceps  for  inspection.  Hippoboscids  tend  to  fly  toward  the  light 
and  will  thus  be  easily  captured.  The  eyes,  ears,  head,  back,  legs,  tail  and  wings  (in  particular 
the  under  surface  of  the  remiges  and  under  wing  coverts)  should  be  examined  systematically. 
Special  attention  should  be  given  the  ventral  body  feathers  and  skin,  especially  around  the 
vent.  The  roof  of  the  mouth  should  be  cut  so  as  to  expose  the  turbinals  for  possible  nasicolous 
mites.  The  parasites  may  be  removed  with  fine  forceps  (mites,  with  a fine  needle  previously 
dipped  in  alcohol)  and  preserved  in  70%  alcohol.  Temporary  or  semipermanent  microscopic 
preparations  may  be  made  in  PVA-lactic  acid  medium  (Pratt  and  Lane,  1949),  or,  if  the  ecto- 
parasites are  delicate  and  lightly  chitinized,  in  chloral  hydrate  gum-arabic  medium  (Doetsch- 
man,  1944).  Permanent  preparations  may  be  made  by  subjecting  the  latter  to  heat,  and  by 
soaking  the  former  in  water,  then  proceeding  in  the  usual  manner  for  mounting  arthropods. 

The  Mallophaga  (suborders  Amblycera  and  Ischnocera)  are  obligatory  {)arasites:  their 
life  cycle  must  be  spent  entirely  on  the  host.  Their  metamorphosis  is  incomj)lete.  The  forms 
which  parasitize  birds  lay  their  eggs  on  feathers.  The  author  has  observed  that  the  eggs  of  at 
least  ten  species  (six  genera)  are  distinctive  with  respect  to  size,  shape,  cap  {)attern,  and  posi- 
tion and  method  of  attachment.  Females  probably  remain  fertile  for  life  (one  female  was  ob- 
served to  lay  fertile  eggs  for  a period  of  30  days  after  her  mate  had  died).  In  general,  the 
Amblycera  possess  squat  bodies,  are  quick  runners,  are  usually  found  between  the  skin  and 
the  quill,  and  often  have  red  intestines,  indicative  that  blood  makes  uj)  part  of  their  diet 
(Boyd,  1951).  The  Ischnocera  have  relatively  narrow  bodies,  their  intestines  are  never  red. 
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and  they  are  usually  found  clinging  to  their  source  of  food,  the  feathers  themselves.  Recent 
ta.xonomic  studies  of  lice,  particularly  those  of  game  birds,  have  been  undertaken  by  Emer- 
son (lb50).  'I'he  distribution  of  Mallophaga  on  the  host  is  often  characteristic  for  each  species 
of  louse.  'I'hus  on  the  C'ommon  Crow  (Conus  brachyrliynclios),  Degeeriella  rotundata  and  I), 
secotidaria  occur  on  the  flight  feathers,  while  .\fyrsidea  internipta  and  Pliilopterus  coni  are 
confined  to  the  jilumage  of  the  breast  (Morgan  and  Waller,  1941). 

4'he  other  insects  j)arasitizing  birds  and  also  having  incomplete  metamorphosis  are  bugs 
of  the  order  Hemiptera.  They  resemble  their  close  relative  the  bedbug  in  habit,  except  that 
they  live  in  birds’  nests  rather  than  in  human  dwellings.  Species  of  bugs  have  been  collected 
from  nests  of  the  Chimney  Swift  (Chaetura  pelagica),  from  nests  of  certain  swallows  (Hi- 
rundinidae),  and  from  henhouses. 

Fleas  undergo  complete  metamorphosis  and  the  larvae  are  non-parasitic.  Since  their  im- 
mature stages  are  associated  also  with  the  homes  of  the  res[)ective  hosts,  it  is  not  surprising 
to  find  tleas  in  birds’  nests.  The  flea  most  commonly  found  thus  is  Ceratophyllus  gallinae. 

Hippoboscid  flies  are  also  obligatory  parasites.  They  die  usually  within  two  or  three  days 
when  removed  from  the  host.  Peters  lists  seven  genera  parasitizing  birds.  The  three  common- 
est s|)ecies  are  Ornitlioica  vicina,  Ornithomyia  fringillina  (syn.  O.  anchineuria),  and  Lynchia 
americana,  the  first  two  infesting  mainly  passerines.  Ornitlioica  vicina  has  been  recorded  from 
at  least  27  passerines,  especially  the  Song  Sparrow,  and  also  from  owls,  hawks,  the  Mourning 
Dove  (Zenaidura  macroura),  and  Downy  Woodpecker  (Dendrocopos  pubescens).  Very  similar 
to  this  species  is  O.  confluenta  from  wading  birds.  About  double  the  size  of  Ornitlioica  vicina, 
and  brown  to  dark  green,  is  Ornithomyia  fringillina,  which  has  been  found  on  30  passerines, 
j)rincipally  the  Cowbird  (Molothrus  ater)  and  Red-wing  (Agelaius  plioeniceus),  and  also  on 
the  Marsh  Hawk  (Circus  cyaneus).  Downy  Woodpecker,  and  Bob-white.  Herman  (1937) 
states  that  it  is  unusual  to  collect  a Cowbird  in  August  that  does  not  harbor  at  least  one  O. 
fringillina.  Five  species  of  Lynchia,  all  much  larger  than  those  of  the  two  previous  genera, 
have  been  recorded  from  avian  hosts.  L.  americana  occurs  on  eagles,  hawks  and  owls,  as  well 
as  on  the  Egret  (Casmerodius  albits)  and  Ruffed  Grouse  (Bonasa  umbellus).  Hippoboscids  have 
been  collected  between  April  and  November,  the  majority  in  July  and  August.  They  attack 
more  juveniles  than  adults — 89%  juveniles  and  11%  adults  in  an  instance  reported  by  Thomp- 
son (1940).  The  parent  fly  probably  dies  after  giving  birth  to  its  two  larvae,  which  almost 
immediately  puf>ate.  The  insects  apparently  winter-over  as  puparia  in  the  hosts’  nests.  (Dr. 
J.  C.  Hequaert  of  Harvard  University  desires  specimens  of  this  family  for  his  collection.  The 
data  should  include,  of  course,  a careful  identification  of  the  host.) 

Dipterous  larvae  that  attack  nestlings  include  those  of  the  calliphorid  genera  Protocalliphora 
and  .4  paulina.  The  adults  are  blowflies.  They  lay  their  eggs  in  birds’  nests  up  until  the  time 
the  nestlings  are  half  grown.  Typically,  the  larvae  are  nocturnal  and  feed  intermittently, 
attacking  the  legs,  base  of  the  primary  feathers,  and  rarely  the  crown  or  ear  cavity.  Pletsch 
(1948)  reported  that  they  occur  on  or  in  wounds  of  the  body  or  head  and  even  in  the  nasal 
cavity.  Species  of  A paulina  have  been  found  on  the  abdomen  and  in  the  ear  but  also  embedded 
beneath  the  skin  (George  and  Mitchell,  1948).  When  ready  to  pupate  they  seek  a quiet  part  of 
the  nest  or  leave  it  altogether.  They  probably  winter-over  as  adults. 

Ticks  (larvae,  nymphs  and  adults)  are  completely  hematophagous  and  tend  to  attack  the 
head  of  the  host,  especially  the  eyes.  Their  egg  production  is  enormous.  Most  of  them  are  able 
to  winter-over  at  any  stage  if  unfed;  many,  such  as  the  fowl  tick  .Irga^  persicus,  can  survive 
three  to  four  years  without  a blood-meal.  They  may  remain  on  one  host  or  attack  two,  three, 
or  many  hosts  throughout  their  life  history.  The  majority  are  ‘three-host  ticks,’  e.g.,  the  com- 
mon rabbit  tick,  Ilaemaphysalis  leporis-palustris.  The  .\rgasidae  are  many-host  ticks  with 
bedbug-like  halfits.  .\  bird  may  act  as  host  to  ticks  in  larval,  nymi)hal  or  adult  stages.  One  of 
the  more  unusual  life  cycles  is  that  described  by  Haerg  (1944)  for  I.xodes  baergi.  This  animal 
lives  on  nestling  ClitT  Swallows  (Petrochelidon  pyrrhonota).  Since  male  ticks  have  been  found 
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still  attached  to  engorged  females,  mating  probably  occurs  after  the  female  has  deserted  the 
host  and  is  on  her  way  to  the  egg-laying  site.  The  larvae  are  ‘on  hand’  in  the  nests  when  the 
swallows  return  in  April.  For  identification  of  ticks,  the  reader  is  referred  to  the  monographic 
series  on  New  World  ticks  prepared  at  the  Rocky  Mountain  Laboratory  by  Cooley  and  Kohls 
(1945).  In  these  and  other  works,  the  following  forms  are  reported  from  birds:  Ixodes  (14  spe- 
cies); Ornithodorus  (4  species);  Amblyomma  and  Haemaphy sails  (3  species  each);  Argas  and 
Dermacentor  (2  species  each).  Ixodes  bnmneus  is  the  commonest,  having  been  collected  from 
at  least  64  species  of  birds. 

Parasitic  mites  vary  greatly  in  habits.  Avian  mites  belong  to  the  superfamilies  Parasitoidea, 
Trombidoidea  and  Sarcoptoidea.  Among  the  Parasitoidea  are  numerous  forms  that  live  on 
bird  as  well  as  mammalian  blood  (Strandtmann,  1949).  The  two  commonest  bird  species  are 
the  chicken  mite,  Dermanyssus  gallinae,  and  the  northern  fowl  mite,  Liponyssus  sylvianim. 
Unlike  the  former,  which  is  similar  to  the  bedbug  in  habit,  L.  sylvianim  remains  on  its  host 
most  of  the  time  and  lays  its  eggs  either  on  or  off  the  host.  The  larvae  do  not  feed  but  molt 
into  the  nymph  within  a day;  both  the  nymph  and  adult  depend  on  blood  and  survive  less 
than  two  weeks  off  the  host,  but  in  laboratory  dishes  live  as  long  as  60  to  80  days  at  a temper- 
ature of  7°  C.  The  hematophagous  mites  live  on  the  bird’s  skin,  on  the  wing,  or  in  the  vicinity 
of  the  vent,  where  their  eggs  are  often  to  be  found  loosely  attached  to  the  calami  or  skin. 
Among  the  Parasitoidea  are  the  Rhinonyssidae,  which  inhabit  the  nasal  cavities  of  birds 
(Crossley,  1950;  Strandtmann,  1951). 

The  Trombidoidea  attack  many  parts  of  their  hosts.  The  chiggers,  larvae  of  the  trombicu- 
lids,  whose  adults  are  free-living,  are  blood-suckers  and  attack  the  legs  of  birds  and  mammals 
(Wharton,  1947).  Other  forms  spend  their  entire  life  among  the  feathers  and  on,  or  even  in, 
the  hosts’  skin,  e.g.,  Harpyrynchns,  Cnemidocoptes  and  Cheyletus  (Baker,  1949;  Turk,  1950), 
Still  others  are  resident  in  the  nasal  chambers  of  birds  (Boyd,  1951).  The  Sarcoptoidea  include 
the  true  plumicolous  mites  (Analgesidae  and  related  families).  These  spend  their  entire  lives 
in  intimate  association  with  the  feathers,  from  which  they  derive  their  nourishment.  Most 
forms  live  on  the  under  surface  of  the  remiges  and  under  wing  coverts,  but  in  heavy  infesta- 
tions they  spread  to  the  general  body  plumage.  Eggs  are  laid  singly  in  the  interbarb  area  with 
the  long  axis  of  the  egg  parallel  to  the  barb.  No  species  characters  are  discernible  in  the  eggs. 

The  prevalence  of  parasitism  is  dependent  on  numerous  factors  including  the  activity  of 
the  host  and  the  degree  of  host  specificity  exhibited  by  the  parasites  concerned.  A heavily  in- 
fested bird  is  apt  to  be  a center  for -dissemination  of  ectoparasites  to  other  animals.  Birds  may 
partly  control  vermin  by  means  of  dust  and  water  baths,  by  preening,  and  possibly,  as  sug- 
gested by  Groskin  (1950),  by  ‘anting.’  Through  observation  and  experimentation  it  has  become 
evident  that  the  bird’s  beak  plays  an  important  role  in  the  control  of  ectoparasites  (Boyd, 
1951;  Kartman,  1950).  Fleas  and  Mallophaga  have  been  found  in  the  stomach  contents  of 
birds.  A Starling  (Stiirnus  vulgaris)  with  deformed  bill  and  a Junco  {Junco  hyemalis)  with  the 
tip  of  its  upper  mandible  missing  were  exceptionally  heavily  infested  with  lice.  When  preening 
is  prevented  or  inhibited  through  experimental  removal  of  part  of  the  bill,  lice  increase  enor- 
mously. Molting  influences  the  abundance  of  ectoparasites  in  birds.  A decline  of  vermin  ob- 
served on  Starlings  in  July  and  August  coincided  with  their  molt.  Similarly,  in  ducks,  a be- 
fore-molt  100%  infestation  by  the  feather  mite  Freyana  anatina  dropjied  to  52%  after  the 
molt;  and  the  mites  on  each  bird  dropped  from  500-600  to  100  or  less  (Ginetzinskaya,  1942). 

Temperature  may  be  a factor  controlling  the  incidence  of  ectoparasitism  as  well  as  distribu- 
tion of  the  parasites  on  the  host.  The  temperature  of  birds  varies  a few  degrees  during  the  day 
and  in  different  parts  of  the  body,  but  it  may  remain  relatively  uniform  throughout  the  year 
provided  the  birds  are  able  to  control  the  amount  of  food  intake  as  is  the  case  for  Passer 
domesticus  (Seibert,  1949).  On  this  host  the  monthly  infestation  of  lice  is  consistent,  but  for 
some  species  of  birds  lice  and  plumicolous  mites  are  less  numerous  in  cold  weather.  Experi- 
ments by  the  author,  using  isolated  feathers,  have  proved  that  low  temperature  reduces  the 
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lon/2;evity  of  lice,  prolongs  the  incubation  i)eriod  of  their  eggs,  and  reduces  their  viability; 
on  the  other  hand,  a temperature  of  7°C.  merely  lowers  the  metabolism  of  mites;  the  viability 
of  their  eggs  remains  unimpaired.  Depending  on  the  circumstances,  therefore,  lice  and  mites 
may  winter-over  in  the  egg  stage  on  the  host. 

d'he  degree  of  host  sjiecit'icity  is  slight  for  most  parasitic  bugs,  fleas,  ticks,  and  blood-sucking 
mites;  that  is,  avian  forms  may  freriuently  attack  mammals,  and  mammalian  forms,  birds. 
Conseciuently  the  host-list  for  such  j>arasites  is  usually  large  and  varied.  To  cite  two  examples: 
the  hen  Ilea  Ceratophyllus  gnllinae  has  been  recorded  for  many  birds  as  well  as  the  chipmunk 
(Tatnias  slriutus),  while  the  rabbit  tick  Ilaemapliysalis  leporis-pahistris  has  been  rejiorted  from 
46  s|)ecies  of  birds.  Other  avian  ecto}>arasites  infest  only  birds,  and  some  of  them  infest  only 
those  belonging  to  the  same  order  or  familv  as  that  of  their  princijial  host.  Mallophaga  display 
marked  host  specificity:  although  the  Cowbird  is  known  to  come  in  contact  with  some  158 
sjiecies  of  birds  through  its  egg-laying  habit,  the  eight  species  of  lice  collected  from  numerous 
Cowbird  skins  are  all  typically  jiarasitic  upon  the  Icteridae  (Ewing,  1933).  In  fact,  classifica- 
tions of  birds  have  been  based  to  some  extent  on  a study  of  their  parasites — in  particular  the 
Mallophaga  and  certain  mites  (Hof)kins,  1942).  The  mite  Eupteroliclius  bicaudatus  is  found 
only  on  the  African  Ostrich  {Struthio  camelus)  and  South  American  Rhea  {Rhea  americana) . 

Bodily  contact  is  of  prime  importance  in  transmission  of  ectoparasites,  especially  among 
those  with  slight  host  specificity,  and  the  habits  of  the  bird  have  a marked  bearing  upon  the 
matter.  Parasitism  by  the  tick  Ixodes  hrunneus  runs  higher  in  migratory  than  in  nonmigra- 
tory  birds;  and  the  same  holds  true  for  most  hijipoboscids.  Similarly,  Geist  (1935)  found  louse 
infestations  high  on  gregarious  birds  (61%)  as  compared  with  non-gregarious  forms  (41%) — 
particularly  the  large  land  birds  (65.1%)  as  compared  with  aquatic  Ciconiiformes,  Anseri- 
formes,  Charadriiformes,  and  Gruiformes  (57.7%)  and  small  cuculiform,  piciform  and  passeri- 
form  land  birds  (40.4%).  Among  passerines,  incidence  is  heaviest  in  the  gregarious 
Hirundinidae,  Corvidae,  Sturnidae,  and  Icteridae,  and  in  the  non-gregarious  Laniidae  and 
Vireonidae.  The  brooding  of  young  and  the  roosting  side  by  side  of  adults  must  certainly  aid 
dissemination  of  parasites.  This  accounts  for  the  interchange  of  parasites  between  the  Starling 
and  certain  native  American  birds:  the  louse  Degeeriella  nebulosa  on  Turdus  migratorius,  the 
mite  S peleognathus  sturni  on  the  Great- tailed  Grackle  {Cassidix  mexicanus),  and  the  icterid 
louse  Degeeriella  illustris  on  the  Starling  (Boyd,  1951).  Predators  and  ground-feeding  animals 
help  in  spreading  numerous  ticks  and  other  ectoparasites.  The  Cooper’s  Hawk  (Accipiter 
coo  peri),  Bob-white  and  other  birds  may,  along  with  the  horse,  dog,  cat,  fox  and  many  rodents, 
harbor  the  flea  Echidnophaga  gallinacea.  Similarl}’  may  the  presence  on  the  Marsh  Hawk  of 
Ornithomyia  fringillina,  a hippoboscid  ordinarily  found  on  passerines,  be  accounted  for. 

Dispersal  of  parasites  is  probably  at  its  peak  during  the  nesting  season.  Ectoparasites  tend 
to  desert  parent  birds  and  to  attack  nestlings,  and  some  are  left  in  the  nest  when  the  young 
birds  fledge.  Position  and  type  of  nest  play  a j)art  in  the  degree  of  j)arasitism.  Low  nests  of 
the  Cliff  Swallow  aj>pear  to  be  more  susceptible  to  attack  by  the  tick  Ixodes  baergi  than  high 
ones  (Baerg,  1944).  Mud-constructed  nests  and  nests  in  holes  are  favorable  abodes  for  para- 
sitic bugs,  fleas,  hipi)oboscid  flies  and  Protocallipliora,  for  the  life  cycle  of  these  may  be  passed 
within  the  nest  itself.  The  single  finding  of  Ornithomyia  fringillina  on  an  adult  Black-capped 
Chickadee  {Earns  airicapillns)  was  correlated  with  the  parasitic  nesting  habit  of  the  Cowbird, 
for  this  hipi)oboscid  was  collected  also  from  two  young  Cowbirds  in  this  particular  chickadee’s 
nest  (Herman,  1937).  The  usurping  of  nesting-holes  accounts  for  much  interchange  of  ecto- 
parasites. Ceratophyllus  fringillae,  a flea  of  the  English  Sparrow  (Passer  domesticus),  has  been 
found  in  nests  of  the  House  Martin  {Delichon  iirbica)  and  Barn  Swallow  (Hirundo  rustica). 
The  hen  flea  C.  gallinae  has  been  collected  from  nests  of  the  House  Martin,  Barn  Swallow, 
Bluebird  {Sialia  sialis),  Tree  Swallow  {Iridoprocne  bicolor),  and  Starling,  and  also  from  the 
chipmunk.  Peters  reported  the  hippoboscid  Ornithoica  vicina  not  only  from  certain  passerines 
but  also  from  the  Screech  Owl  {Otus  asio^  and  Downy  Woodpecker.  The  tick  Ornithodorus 
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parkeri  has  been  taken  from  burrows  of  rabbits,  nests  of  BurrowingOwls  (Speotyto  cuniciilaria) , 
and  directly  from  mice,  as  well  as  from  man.  Among  the  mites,  Atricholaelaps  megaventralis 
has  been  found  on  foxes,  squirrels,  many  woodpeckers,  the  Starling  and  English  Sparrow,  and 
in  nests  of  the  Cliff  Swallow. 

Hippoboscids  are  believed  by  Herman  to  be  unimportant  as  disseminators  of  Mallophaga, 
though  such  dissemination  has  been  reported  repeatedly.  Other  factors  determining  host- 
parasite  relationships  are  the  mechanical  limitations  of  the  host  and  the  availability  of  food 
provided  by  the  host.  Eichler  (1939-40)  demonstrated  that  the  presence  of  certain  lice  and 
mites  may  depend  upon  the  dimensions  of  the  various  components  of  feathers  and  hair.  A 
certain  louse  has  been  successfully  reared  on  isolated  feathers  of  its  own  host,  but  not  on 
feathers  from  a different  species  of  bird. 

Serious  harm  may  be  inflicted  on  animals  by  infestations  of  ectoparasites.  Their  irritating 
presence  produces  a rundown  condition  in  the  host,  lowering  its  resistance  to  disease,  and  skin 
lacerations  caused  by  them  may  act  as  portals  of  entry  for  bacteria.  In  poultry  and  other 
birds  parasites  may  decrease  egg-production.  Deplumation  may  result  from  presence  of  itch 
mites  (e.g.,  Syringophilns  bi-pectinaius  and  Microlichus  avus),  blood-sucking  mites  (Dermanys- 
sus  gallinae  and  Liponyssiis  sylviarum)  and  other  vermin.  Tumor  formation  around  feather 
follicles  may  result  from  attacks  of  Harpyrynchiis  mites,  and  a condition  of  ‘scaly  leg’  on  legs 
and  bill  from  attacks  by  six  species  of  Cnemidocoptes  (Turk,  1950).  The  host  has  been  known 
to  die  in  the  act  of  swallowing,  suffocated  through  pressure  on  the  windpipe  by  a dipterous 
larva  (Apaulina  hirundo)  buried  in  the  dermis  of  the  neck  (George  and  Mitchell,  1948). 

Animals  may  suffer  seriously  from  anemia  as  a result  of  haematophagous  parasites.  Anemia 
in  birds  may  be  caused  by  ticks,  blood-sucking  mites,  Mallophaga,  fleas,  hippoboscid  flies, 
or  dipterous  larvae.  Death  of  fledglings  from  infestations  of  Protocalliphora  has  been  reported 
repeatedly.  A Great  Horned  Owl  {Bubo  virginianus) , believed  to  have  been  too  weak  to  hunt 
normal  prey  because  of  a heavy  infestation  of  over  100  hippoboscids,  attacked  domestic  tur- 
keys. The  tick  Ixodes  brunneus  may  be  so  voracious  that  the  avian  host  becomes  unable  to 
fly  and  even  dies.  Webster  (1944:  612)  reported  that  65%  of  young  Prairie  Falcons  (Falco 
fnexicanus)  starved  during  their  first  month  through  weakness  from  tick  attacks.  Williams 
(1947)  reported  young  raptors  so  heavily  infested  by  Ornithodorus  aquilae  that  their  eyes  were 
almost  closed.  Ixodes  baergi  appears  to  cause  only  slight  damage  to  nestling  Cliff  Swallows, 
though  as  many  as  18  have  been  taken  from  a single  bird  (Baerg,  1944).  Baerg  observed,  how- 
ever, that  nestling  Starlings  reared  in  holes  previously  occupied  that  same  year  were  heavily 
infested  with  mites. 

Many  disease-producing  organisms  are  dependent  on  arthropods  for  transmission.  Mos- 
quitoes of  the  tribe  Culicini  are  intermediate  hosts  for  bird  malaria,  and  experimentally 
Anopheles  is  also.  Mosquitoes  may  transmit  trypanosome  protozoa  and  filarial  nematode 
worms.  The  latter  may  be  dependent  on  mites,  since  mites  are  the  vectors  for  the  Filaria 
of  the  cotton  rat  (Sigmodon).  Certain  species  of  hippoboscid  and  simuliid  flies  probably  act 
as  intermediate  hosts  for  Haemoprotens  and  leucocytozoon  protozoa  respectively.  Ticks  such 
as  Argas  persicus  and  the  mites  Liponyssus  sylviarum  and  Dennanyssus  gallinae  are  known 
to  transmit  the  spirochaete  Treponema  gallinum.  This  causes  relapsing  fever,  fowlpox,  or 
spirochaetosis.  Mites  may  also  transmit  the  bird  protozoa,  Ilepatozoon  and  Toxoplasma,  and 
the  cholera-producing  bacterium  Pasteiirella.  Toxoplasmosis  of  birds  may  be  identical  to  that 
of  mammals.  Tularemia  is  a bacteria-produced  disease  affecting  rabbits  and  other  warm- 
blooded animals  including  birds  and  man.  Several  species  of  ticks  constitute  the  primary  vec- 
tors of  this  bacterium.  Of  these,  four  genera,  Dermacentor,  Amblyomma,  Ixodes  and  Ilae- 
maphysalis,  have  been  collected  from  birds. 

Some  avian  ectoparasites  with  slight  host  specificity  have  been  known  to  attack  man. 
Various  bugs  at  times  desert  birds’  nests  and  invade  human  dwellings.  The  chicken  mite  and 
northern  fowl  mite  may  cause  dermatitis  in  human  beings.  Some  ectoparasites  that  are  carriers 
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for  disease-producing  organisms  in  humans  may  attack,  avian  hosts.  Birds  may  harbor  the 
immature  stages  of  ticks  resjmnsiide,  as  vectors,  for  Rocky  Mountain  spotted  fever,  Bullis 
fever  and  relapsing  fever.  The  reservoir  for  Tsutsugamushi  disease,  common  in  certain  j)arts  of 
the  world,  may  be  increased  through  avian  mites,  while  the  virus  for  equine  and  St.  Louis 
encephalomyelitis  has  been  isolated  from  the  chicken  and  northern  fowl  mites.  Bacterial 
plague  may  be  spread  through  infected  Ileas  attacking  vultures  as  they  devour  their  [>rey. 
In  this  manner,  birds,  on  occasion,  may  indirectly  aid  in  the  prevalence  of  certain  human  dis- 
eases through  increasing  the  animal  reservoir  of  the  j)articular  micro-organism  involved. 
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Membership  Committee  expense — postage,  printing 186. 15 

Endowment  Committee  expense — postage,  printing 2.40 

Dues  to  International  Committee  for  Bird  Preservation 10. (X) 

Annual  Meeting  expense 108.15 

Bank  charges,  foreign  exchange,  corporation  papers,  and  miscellaneous 

expenses 3.30 


Total  disbursements $4,238.53 

Balance  on  hand  in  The  Worthington  Savings  Bank,  Worthington,  Ohio,  Decem- 
ber 31,  1950 1,560.87 


$5,799.40 


Endowment  Fund 

Cash  balance  in  Savings  Account  December  31,  1949 $ 637.72 

Received  during  year: 

Interest  on  U.  S.  Bonds  and  on  Savings  Account $ 155.36 

Life  Membershij)  Payments 750.00 


905.36 


$1,543.08 
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Disbursed  during  year: 

Purchase  of  U.  S.  Savings  Bonds — Series  “F”,  dated  April  1,  1950.  $ 740.00 

Transferred  to  checking  account  (Special  Fund,  interest,  etc.).  . . . 34.43 

Louis  Agassiz  Fuertes  Research  Grant  payment 100.00  874.43 


Balance  Cash  in  Savings  Account  December  31,  1950 S 668.65 

Securities  Owned:  * 

U.  S.  Postal  Savings  Coupon  Bonds,  dated  July  1,  1935 $ 780.00 

U.  S.  Savings  Bonds,  Series  “G”,  dated  September  1,  1943  (matur- 
ity value  $1,000.00) 961 .00 

U.  S.  Savings  Bonds,  Series  “G”,  dated  September  20,  1944  (mat- 
urity value  $1,500.00) 1,432.50 

U.  S.  Savings  Bonds,  Series  “G”,  dated  June  1,  1945  (maturity 

value  $500.00) 476.00 

U.  S.  Savings  Bonds,  Series  “G”.  dated  July  1,  1945  (maturity 

value  $900.00) 856 . 80 

U.  S.  Savings  Bonds,  Series  “G”,  dated  October  1,  1945  (maturity 

value  $1,400.00) 1,328.60 

U.  S.  Savings  Bonds,  Series  “F”,  dated  February  1,  1947  (maturity 

value  $2,000.00) 1,534.00 

L^.  S.  Savings  Bonds,  Series  “F”,  dated  April  1,  1948  (maturity 

value  $2,000.00) 1 , 508 . 00 

U.  S.  Savings  Bonds,  Series  “F”,  dated  October  1,  1948  (maturity 

value  $1,450.00) 1,086.04 

U.  S.  Savings  Bonds,  Series  “F”,  dated  April  1,  1950  (maturity 
value  $1,000.00) 740.00 


Total,  securities  owned* $10,702.94 


Total  Endowment  Fund $11,371.59 

* Bonds  carried  at  redeemable  value  December  31,  1950. 

In  reserve: 

Louis  Agassiz  Fuertes  Research  Grant  Fund  (special  gift) $ 225.00 

S.  Morris  Pell  Fund  (special  gift) 75.00 

Respectfully  submitted, 
J.AMES  H.  Olsen,  Treasurer 

December  31,  1950 

Approved  by  Auditing  Committee: 

Leonard  C.  Brecher 
Burt  L.  Monroe 
R.  Allyn  Moser 
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.\n.\ou.\ck.mknt  of  Axnu.al  Meetixg 

Note;  This  is  the  orticial  announcement  of  the  annual  meeting.  Xo  individual  letters  of 
announcement  will  be  mailed,  but,  as  in  the  j>ast,  the  comjileted  program  will  be  sent  to  mem- 
bers a short  time  in  advance  of  the  meeting. 

Place  and  lime.  The  Thirty-third  Annual  Meeting  of  The  Wilson  Ornithologi- 
cal Club  will  be  held  in  Gatlinburg,  Tennessee,  Friday  and  Saturday,  April 
25-26,  1952.  Headquarters  will  be  at  the  new  Greystone  Playhouse,  adjacent 
to  the  Greystone  Hotel  in  Gatlinburg.  On  Thursday  evening  the  Executive 
Council  will  meet.  On  Sunday,  April  27,  there  will  be  organized  field  trips. 

Gatlinburg  and  how  to  reach  it.  Gatlinburg  is  on  the  northern  border  of  the 
Great  Smoky  Mountains  Xational  Park.  For  those  driving  to  the  meeting,  it 
may  be  reached  by  highways  from  Sevierville  or  Maryville,  Tenn.,  or  Cherokee, 
X.  C.  By  bus  it  may  be  reached  via  Knoxville,  Tenn.,  or  Asheville,  X".  C. 
The  nearest  train  and  plane  terminal  is  Knoxville,  from  which  Gatlinburg  may 
be  reached  by  the  Trailways  Bus  Company. 

Gatlinburg  is  primarily  a tourist  town,  serving  visitors  to  the  Great  Smoky 
Mountains  X'^ational  Park.  It  is  famous  as  a center  of  mountain  crafts  and  hand 
industries. 

The  Greystone  Playhouse.  All  sessions  will  be  held  in  this  new  auditorium,  site 
of  the  1951  Governors’  Conference. 

Sessions.  Sessions  will  be  held  on  Friday  and  Saturday.  Because  of  the  ex- 
ceptional attractions  of  the  area,  morning  sessions  will  not  begin  until  10:30 
to  permit  short  field  trips  each  day. 

Special  Events.  On  Friday  evening  there  will  be  a short  program  at  the  Play- 
house, followed  by  an  informal  get-together. 

At  4:30  on  Saturday  afternoon  there  will  be  a demonstration  of  pottery  mak- 
ing by  Douglas  Ferguson  at  the  Pigeon  Forge  Pottery.  This  will  be  held  at 
the  Mountain  View  Hotel,  and  will  be  accompanied  by  a display  of  mountain 
crafts. 

The  Annual  Dinner  will  be  held  in  the  Greystone  Playhouse  at  8 o’clock 
Saturday  evening.  It  will  be  served  buffet  style  by  the  Greystone  Hotel,  well 
known  in  this  region  for  its  good  food.  This  will  be  followed  by  entertainment 
and  the  President’s  address. 

Meeting  of  the  Council.  The  meeting  of  the  E.xecutive  Council  will  be  held 
at  7:30  p.m.,  Thursday,  April  24,  at  the  Greystone.  The  secretary  requests 
that  the  chairmen  of  the  standing  committees  send  their  written  reports  to  him 
by  April  15  so  that  these  may  be  discussed  by  the  Council.  Chairmen  are  in- 
vited to  present  their  reports  in  person  at  the  Council  Meeting. 

.{ccommodations.  The  Gatlinburg  Chamber  of  Commerce  will  send  out  to 
the  Wilson  Club  membership  by  early  April  a folder  describing  the  accommoda- 
tions available.  This  will  be  accompanied  by  a folder  describing  the  Great 
Smoky  Mountains  Xational  Park  and  its  camping  facilities.  All  hotels  are 
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within  easy  walking  distance  of  The  Cireystone  Playhouse,  as  are  the  following 
tourist  courts:  Bearskin  Cottages,  Conner’s  Motel,  Cooper  Court,  Edgepark 
Motel,  French  Village  Cottages,  Huff’s  Tourist  Court,  Laurel  Springs  Cabins, 
Park  Tourist  Court,  Rocky  Waters  Court,  Zoder’s  Court.  All  members  are 
urged  to  write  directly  to  the  hotel  or  tourist  court  for  reservations. 

Field  Trips.  On  Sunday  there  will  be  field  trips  to  two  general  regions,  one 
to  the  high-altitude  spruce-fir  forest  in  the  vicinity  of  Newfound  Gap  and  one 
to  the  low  altitudes  of  Cade’s  Cove  and  the  Giant  Forest.  On  Friday  evening, 
weather  permitting,  there  will  be  a special  trip  to  Newfound  Gap  and  beyond 
for  the  chance  of  hearing  the  Saw-whet  Owl’s  song.  There  will  be  a short  field 
trip  in  the  vicinity  of  Gatlinburg  early  Saturday  morning. 

Hosts.  The  host  organizations  for  this  meeting  are  the  Tennessee  Ornithologi- 
cal Society,  the  Carolina  Bird  Club,  and  the  Georgia  Ornithological  Society. 
The  chairman  of  the  local  committee  is  Arthur  Stupka,  Gatlinburg. 

Application  for  a Position  on  the  Program 

Members  who  have  not  yet  published  on  their  research,  or  who  have  motion 
pictures  or  slides  of  special  interest,  are  urged  to  apply  for  a place  on  the  pro- 
gram. Papers  will  be  selected  for  their  timely  interest  and  their  contribution 
to  ornithology.  In  selecting  papers,  the  Secretary  will  be  assisted  by  the  Local 
Committee  and  by  other  officers  of  the  Club.  Members  who  have  nothing  them- 
selves to  present  may  be  able  to  suggest  outstanding  papers  which  the  Secretary 
can  secure  for  this  meeting. 

If  you  would  like  to  appear  on  the  program  at  Gatlinburg,  please  write  to 
the  Secretary,  Harold  F.  Ma>dield,  2557  Portsmouth  Ave.,  Toledo  13,  Ohio, 
not  later  than  March  1,  1951.  Please  note  that  no  more  than  one  paper  may  be 
presented  by  any  one  member.  A paper  accompanied  by  motion  pictures  must 
not  exceed  30  minutes.  A paper  accompanied  by  slides  must  not  exceed  20 
minutes.  A paper  without  pictures  must  not  exceed  15  minutes.  A limited  time 
for  discussion  will  follow  each  paper. 

In  writing  the  Secretary,  please  supply  all  of  the  following  information: 

1.  Title  of  paper.  Give  the  title  exactly  as  you  want  it  to  appear  on  the 
program. 

2.  Abstract.  Prepare  an  abstract  of  your  paper — brief,  but  sufficiently  com- 
plete so  that  it  may  be  used  by  the  Local  Committee  for  publicity  and  by  the 
Secretary  in  preparing  the  meeting’s  proceedings. 

3.  T ime  required . 

4.  Position.  State  if  it  is  essential  that  you  appear  at  a particular  time. 

5.  Special  equipment  needed.  Blackboard,  map  hanger,  pointer,  etc. 

6.  Motion  pictures.  If  your  paper  is  to  be  illustrated  with  motion  pictures 
give  the  following  information:  Size  (16  mm.  or  35  mm.).  Color  or  black-and- 
white.  Total  footage.  Number  of  reels.  Size  of  reels. 
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7.  Slides.  If  your  paper  is  to  be  illustrated  with  slides,  give  the  following 
information:  Size  (3}"  x 4",  or  2"  x 2").  Color  or  black-and-white.  Number  of 
slides. 

8.  Xdffie.  Please  write  your  name  exactly  as  you  wish  it  to  appear  on  the 
program.  44tles  before  names  will  not  be  used. 

Address.  Include  the  name  of  the  institution  with  which  you  are  associated, 
if  any.  The  name  of  this  institution  will  appear  after  your  name  on  the  program. 

THE  WILSON  ORNITHOLOGICAL  CLUB 

Officers,  1951 

Maurice  Graham  Brooks 

Walter  John  Breckenridge 

Burt  Lea  velle -Monroe 

Harold  Ford  Mayfield 

Leonard  Charles  Brecher 

George  Miksch  Sutton 

Addition.al  Members  of  the  Executive  Counxil 
Elective  Members 

\\.  W.  H.  Gunn  William  C.  Vaughan  Fred  T.  Hall 

Past  Presidents 

Margaret  M.  Nice 
Lawrence  E.  Hicks 
George  M.  Sutton 
S.  Charles  Kendeigh 
Olin  Sewall  Pettingill,  Jr. 

T rustees 

R.  Allyn  Moser  A.  W.  Schorger  Aaron  Moore  Bagg 

Representative  on  the  American  Ornithologists^  Union  Council 
Burt  L.  Monroe 

Editori.al  St.aff  of  The  Wilson  Bulletin 

Editor George  Miksch  Sutton 

.Assistant  Editor Andrew  J.  Berger 


R.  M.  Strong 
Albert  F.  Ganier 
J.  W.  Stack 
Jesse  M.  Shaver 
Josselyn  Van  Tyne 


President 

First  Vice-President . . 
Second  Vice-President 

Secretary 

Treasurer 

Editor 


Ch.airmen  of  Committees 


Endowment  Fund Aaron  Moore  Bagg 

Louis  Agassiz  Fuertes  Research  Grant John  T.  Emlen,  Jr. 

.Meml)crship Ralph  M.  Edeburn 

Library George  J.  Wallace 

Wildlife  Conservation Robert  A.  McCabe 

Illustrations Robert  M.  Mengel 
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BY  ESTHER  BYERS 

This  index  includes  references  to  the  following  topics;  abnormalities,  adaptation,  age 
determination,  anatomy,  banding,  breeding  behavior,  brooding,  cowbird  parasitism,  disj)lay, 
ecology,  egg  laying,  endocrinology,  food,  fighting,  fledging  period,  genetics,  histology,  hy- 
bridization, injury  feigning,  internal  parasites,  migration,  mortality,  nest  building,  nesting 
success,  photoperiodism,  physiology,  population  cycles,  range  extension,  sexual  cycles,  ter- 
ritorialism,  voice,  and  localities /(states,  provinces,  countries).  A notable  feature  is  the 
names  of  numerous  avian  ectoparasites. 


Abnormalities,  43,  50,  181,  203,  230,  312 
Abrolhos  Islands,  249 
Acanthis  flammea,  40 

flammea  flammea,  327-329 
f.  rostrata,  327-329 
Accipiter  bicolor,  337 

cooperi,  16-17,  25,  63,  304,  366 
c.  mexicanus,  57 
gentilis,  137 
nisus,  21-22,  170-171 
striatus,  304 
Accipitridae,  57 

Acrocephalus  schoenobaenus,  248 
Actitis  macularia,  43-44,  291,  305 
Adaptation,  8,  59,  63,  64,  203,  209,  253, 
274,  286,  353-354,  358-362 
Aechmophorus  occidentalis,  56,  129,  216 
Africa,  165,  248,  133 
East,  341 
South,  133 

Age  determination,  44,  84-88,  164-165, 

182-184,  200,  202,  203 
Agelaius,  345 
humeralis,  346 

phoeniceus,  18-21,  24,  25,  28,  47,  64, 
108,  172,  173,  175,  364 
p.  assimilis,  346 
p.  richmondi,  294 
Aidemosyne  modesta,  252 
Aimophila  aestivalis  bachmani,  208-209 
carj)alis,  47-48,  252,  323-326 
Cassini,  131,  133,  208,  324 
humeralis,  313 
rufescens,  48,  270 
ruficauda  acuminata,  313 
ruficeps,  48,  130,  313,  324 
sumichrasti,  48 


Ajaia  ajaja,  56 
Alabama,  58,  90,  110 

Alaska,  51,  130-132,  143,  193-194,  212, 
358-362 

Albatross,  Black-footed,  36 
Laysan,  36-37 
Royal,  215,  230 
Yellow-nosed,  353 
Alberta,  139,  196 

Aldrich,  John  \V.  A Review  of  the  Races  of 
the  Traill’s  Flycatcher,  192-197;  re- 
view by,  126-127 
Alectura  lathami,  252 
Aleutian  Islands,  214 
Alexander,  Gordon,  review  by,  127 
Allen,  Francis  H.  Audubon  on  territory,  206 
Amadon,  Dean.  Hormones  and  Cycles:  A 
Review,  59-60;  “The  Hawaiian  Honey- 
creepers  (Aves,  Drepaniidae)”  (re- 
viewed), 353-354 
Amaurornis,  165 
Amazilia  beryllina  viola,  307 
rutila,  307 

yucatanensis  cerviniventris,  292 
Amblycera,  363 
Amblycercus  holosericeus,  294 
America,  Central,  53,  54,  56,  133,  181,  183, 
271-273,  338,  345,  347,  358-362 
South,  52-54,  165,  181,  184,  338-339 
Amphibians,  20,  24,  173,  200-201,  335 
Amphis{)iza  bilineata,  324 
Analgesidae,  365 
Anas,  190 

acuta,  55,  172,  174,  189 
crecca,  55 
diazi,  304 
discors,  174 
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luzonica,  189-191 
platyrhynchos,  174,  189,  214,  244 
|)oecilorhyncha,  189-191 
rubripes,  336 
strepera,  189 
supcrciliosa,  189-191 
wai^iuensis,  190 
.\natidae,  189,  296 

.\nalomy,  39,  45,  64,  84-88,  111,  119-120, 
157-165,  235-237,  238-257,  275-286, 
296-301,  354 

.\ni.  Groove-hilled,  291,  306 
.\nopheles,  367 
.\nous  minutus,  36 
stolidus,  37,  250 
.\nser  albifrons  flavirostris,  55 
.\nseri formes,  366 
.\nthracot borax  prevosti,  292 
Anthus  spraguei,  129,  216 
.\nling,  365 
.\nt-Pipits,  213 
.Vnt-Shrike,  Mexican,  293 
.\nt-Tanager,  Red,  312 
.\nt-Thrushes,  213 
Apaulina,  364 
hirundo,  367 
.\phelocoma,  64 
coerulescens,  131 
■\plonis,  345 
.\pocryptornis,  213 
.Vplenodytes  forsteri,  251 
.\quila  chrysaetos,  213-214 
.Vrachnida,  363 
.\ra  militaris,  305 
.\ratinga  astec,  291 
canicularis,  305 
c.  clarae,  305 
c.  eburnirostrum,  305 
holochlora,  291 
.Vrchilochus  alexandri,  132 
colubris,  347,  353 

.\rctic  Regions,  51,  55-56,  133,  212,  214,  230, 
249, 350-352 
.\rdea  cinerea,  1 10 

herodias,  110,  182-183,  289,  304,  334 
-Vrdcidae,  63 

.\renaria  interpres,  36,  182-183,  336,  337, 
351 

.\rgas,  365 
|)ersicus,  3f>4,  367 
Argasidae,  36.1 


Argentina,  181 

Arizona,  115,  129-134,  195,  207-208,  252, 
323-326,  334,  339-340 
Arkansas,  193-194,  196,  203-204 
.\rtamus  cyanopterus,  252 
Arvey,  Dale,  personal  mention,  120 
Ascension  Island,  249,  256 
Asia,  189 
Asio  otus,  16 
Asyndesmus  lewis,  129 
Ateleodacnis,  275,  281,  283-286 
Atlapetes,  Green-striped,  313 
Rufous-capped,  263 
Atlapetes  pileatus,  263 
torquatus  virenticeps,  313 
Atricholaelaps  megaventralis,  367 
Atthis  heloisa,  265-266 
Auriparus  flaviceps,  264 
Austin,  Oliver  L.  Jr.,  review  by,  352-353 
Australia,  189,  249,  252-254 
Automolus  rubiginosus,  318 
Automolus,  Ruddy,  318 
Aythya  affinis,  64 
americana,  174 

Baffin  Island,  51 

Bagg,  Aaron  M.,  and  Gustav  A.  Swanson. 
Graduate  Research  in  Ornitholog>’,  62- 
01. 

Bagg,  Aaron  M.,  personal  mention,  51 
Bahama  Islands,  215 

Bailey,  Alfred  M.  Notes  on  Birds  of  Midway 
and  Wake  Islands,  35-37 
Baird,  P.  D.,  personal  mention,  51 
Baja  California,  56,  115 
Balanosphyra  formicivora,  265,  307 
Bananivorus,  52,  346 
auricapillus,  346 
cucullatus,  283,  346 
parisorum,  346 

Banding,  7-8,  13,  28,  50,  55,  58,  84,  86, 
88,  129,  133,  181,  183-184,  186-187, 
204,  217,  230,  334 
Bartramia  longicauda,  51,  112,  336 
Basileuterus,  280 
belli,  263 
b.  bateli,  312 
rufifrons,  31 1-312 
r.  dugesi,  312 

Batchelder,  C.  F.  Bibliography  of  the 
Published  Writings  of  Charles  Johnson 
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Maynard  1845-1929”  (reviewed),  214- 
215 

Batts,  H.  Lewis  Jr.,  biog.  sketch  of,  314 
Bear,  Polar,  358 

Beard,  Elizabeth  B.  The  Trachea  of  the 
Hooded  Merganser  Including  a Com- 
parison with  the  Tracheae  of  Certain 
Other  Mergansers,  296-301 
Beaver,  358 

Becard,  Rose-throated,  293,  308 
Beecher,  William  J.  Convergence  in  the 
Coerebidae,  274-287;  Letter  to  the 
Editor,  345-346 

Bequaert,  J.  C.,  personal  mention,  364 
Bergstrom,  E.  Alexander,  editorial,  342-343 
Berger,  Andrew  J.  The  Cowbird  and  Certain 
Host  Species  in  Michigan,  26-34;  Ten 
Consecutive  Nests  of  a Song  Sparrow, 
186-188;  reviews  by,  128,  217,  217-218, 
357;  editorial  by,  119-120;  biog.  sketch 
of,  209 

Big  Bend  International  Park,  115 
Bill  wiping,  79-80,  235 
Bittern,  American,  172,  334-335 
Least,  337 

Blackbird,  Brewer’s,  47 

Red-winged,  18-21,  24-25,  28,  47,  64, 
108,  172-173,  175,  294,  364 
Rusty,  73 
Sumichrast’s,  294 

Yellow-headed,  112,  130,  172-173,  175 
Blackcap,  248 
Blackcock,  219-220,  222 
Blarina  brevicauda,  24 
Blowflies,  364 
Bluebird,  64,  310,  366 
Bobcat,  334 
Bobolink,  132 

Bob-white,  18,  43,  129,  290,  305,  363,  364,  366 
Bombycilla  cedrorum,  18,  19,  235-236,  267 
Bonasa  umbellus,  18-19,  42-43,  59-60,  200- 
201,  220,  364 

Bond,  Gorman  M.,  and  Robert  E.  Stewart. 
A New  Swamp  Sparrow  from  the  Mary- 
land Coastal  Plain,  38-40 
Bond,  James,  review  by,  213;  346 
Boobies,  37 

Botaurus  lentiginosus,  172,  334-335 
Bowerbird,  .\ustralian  Satin,  254 
Boyd,  Elizabeth  M.  The  External  Parasites 
of  Birds:  .\  Review,  363-369 


Boynton,  Mrs.  Damon,  personal  mention,  49 
Brackbill,  Hervey.  Wing-flashing  by  male 
Mockingbirds,  204-206 
Brant,  55 

Branta  bernicla,  55 
b.  hrota,  55 
canadensis,  50,  57,  58 
hutchinsii,  129 
leucopsis,  56,  214 
minima,  129 
Brazil,  114,  183,  338 

Breeding  behavior,  6-8,  64,  215-216,  222, 
238, 242-257 

British  Columbia,  132,  144,  194,  196,  219 
British  Honduras,  183 
British  Isles,  55,  243-245,  250 
Broadbills,  213 
Brood-patch,  45,  63,  268,  307 
Brooding,  44,  81-82,  146,  169,  175,  307 
Brooks,  Maurice.  English  Sparrows  eating 
locust  leaf-miners,  116;  The  President’s 
Page,  4,  66,  142,  234;  reviews  by,  216- 
217,  355-356 
Bubo  bubo,  213 
virginianus,  16,  23,  201,  367 
Bucephala  islandica,  55 
Budgerigar,  252 
Bufo  americana,  200 
hemiophrys,  173 
Bunting,  Black-headed,  129 
Indigo,  21,  28,  30,  206-207,  208,  313 
Leclancher’s,  313 
Painted,  295 
Snow,  360 

Varied,  295,  312-313 
Bush-Tit,  264 

Buteo  albicaudatus  hypospodius,  304 
jamaicensis,  16,  22-25,  304 
lagopus,  130 
lineatus,  189 

magnirostris  griseocauda,  289 
nitidus,  304 
swainsoni,  133 

Buteogallus  anthracinus,  289,  304 
Butorides  virescens,  289 
Byers,  Esther.  Feeding  behavior  of  young 
American  Bitterns,  334-335;  Index, 
375-400 

Cacique,  Mexican,  308,  311-312 
Cade,  T.  J.,  personal  mention,  51 
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C'airina  nioschata,  317,  349 
('alcarius  laj)|)onicus,  40,  130 
1.  alasccnsis,  212 

California,  90,  132,  143-144,  157,  189,  193. 

195,  252,  334 
Callipei)la,  220 
('alocitla  formosa  colliei,  309 
Calosjiiza,  279-280,  283,  285 
arthus,  281 

Calypte  costae,  130,  133 
Canij)tosloma  imberbe,  293 
Campylorhynchus  gularis,  309 
jocosus,  309 
rufinucha,  293 
zonatus,  293 

Canachites  canadensis,  216,  220 
Canada,  38,  57,  130,  197 
Canal  Zone,  184 
Cannibalism,  172-173 
Cajiella  gallinago  delicala,  51 
Cai)ercaiHie,  219 
Caprimulgus  carolinensis,  4,  234 
Caracara,  289,  304 

Cardinal,  18-19,  28-30,  33,  64,  117,  217 
Jalapa,  295 
Carduelinae,  279 

Carnes,  Mrs.  Herbert  E.,  personal  mention,  52 
Carpenter,  Charles  C.  Young  Goldfinches 
eaten  by  garter  snake,  117-118 
Carj)odacus,  63,  279-280 
mexicanus,  285,  313 
purpureus,  145,  217 

Carr,  Marjorie  H.,  and  J.  C.  Dickinson,  Jr. 
The  San  Geronimo  Swift  in  Honduras, 
271-273 

Casmerodius  albus,  289,  304,  364 

Cassel,  J.  Frank,  see  Snyder,  Dana  P.,  and 

Cassiculus  melanicterus,  308,  311-312 
Cassidix  mexicanus,  207-208,  294,  304,  312, 
366 

Catbird,  18-19,  28-29,  132,  217,  266 
Catharacta  skua,  249,  351 
Catharles  aura,  16,  57,  71,  130,  289,  304 
a.  teter,  57 

('at hams  aurantiirostris  clarus,  266-267 
mexicanus,  340 
occidentalis,  320 
o.  fulvescens,  310 

('at  herpes  mexicanus,  131,  266,  310 
('atoptro|)horus  semipalmatus,  182,  336 


Cavendish,  Virginia,  biog.  sketch  of,  118 
Cayman  Islands,  53 
Centurus  carolinus,  216 
chrysogenys  tlavinuchus,  307,  312 
Cephalopterus  ornatus,  338 
Ceratophyllus  fringillae,  366 
gallinae,  364,  366 

Certhia  familiaris,  4,  70-71,  73,  130,  234,  309 
f.  jaliscensis,  309 
Certhidea,  275 
Certhiola,  275 
Ceylon,  252 
Chachalaca,  289,  304 
Chaetura  pelagica,  63,  364 
rutila  brunneitorques,  272 
vauxi  gaumeri,  202 
V.  richmondi,  201-202,  272 
Chafiinch,  130,  246 
Chalcites  lucidus,  129 

Chalif,  Edward  L.,  biog.  sketch  of,  191; 

personal  mention,  50,  344 
Chamaea  fasciata,  243 

Chamaethlypis  poliocephala  palpebralis,  294 
Chaparral,  348 

Chapin,  James  P.,  personal  mention,  52 
Chapman  Fellowships,  49,  343 
Charadriidae,  181-182 
Charadriiformes,  64,  256,  366 
Charadrius  collaris,  291 
hiaticula,  182 
vociferus,  18 
wilsonia,  336 

Chat,  Yellow-breasted,  28 
Chen,  129 

caerulescens,  133,  337 
hyperborea,  337 
Cheyletus,  365 
Chiapas,  57,  342,  348 
Chickadee,  Acadian  Brown-capped,  69 
Black-capped,  79-80,  366 
Hudsonian,  216 
Chickadees,  130 

Chicken,  Prairie,  64,  216,  219,  222 
Chiggers,  365 

Childs,  Henry  E.,  personal  mention,  212 
Chile,  181 

Chipmunk,  Eastern,  18-20,  24,  366 
Chlidonias  niger,  41,  182,  184,  230,  336 
Chloroceryle  amazona,  292 
americana  septentrionalis,  292 
Chlorophanes,  281,  284,  286 
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Chlorophonia,  279 
cyanea,  280 

Chloroslilbon  caniveti,  292 
Chondestes  grammacus,  131 
Chordeiles  acutipennis,  184 
minor,  184,  230,  270,  292 
m.  aserriensis,  292 
m.  chapmani,  292 
m.  henryi,  184 
m.  sennet  ti,  292 
Chuck-will’s-widow,  4 
Ciccaba  nigrolineata,  318 
Ciconia  ciconia,  133 
Ciconiiformes,  366 
Cimicidae,  363 
Cinnyricinclus,  345 

Circus  cyaneus,  16,  41-42,  112,  131,  167- 
175,  364,  366 

pygargus,  170-171,  213-214 
Cissilopha  san-blasiana  nelsoni,  309 
Cistothorus  platensis,  44-45 
Citellus  franklini,  172 
tridecemlineatus,  19,  24 
Clangula  hyemalis,  56,  112 
Clarkson,  Elizabeth  Barnhill,  biog.  sketch 
of,  123 

Clethrionomys  gapperi,  172 
Cnemidocoptes,  365-367 
Coahuila,  348 
Coati-mundi,  303 
Coccyzus  americanus,  18 
erythropthalmus,  37 
Cochlearius  cochlearius,  349 
Coereba,  283-286 
flaveola,  281 
Coerebidae,  274-287 

Cogswell,  Howard  L.,  personal  mention,  228 
Colaptes  auratus,  18-20,  22,  24-25,  202,  203 
a.  luteus,  202-203 
cafer,  307 
Colinus,  220 

virginianus,  18,  43,  129,  290,  305,  363, 
364,  366 
V.  godmani,  290 
V.  pectoralis,  290 
Colombia,  40,  183-184 
Colorado,  127,  131,  143,  177-178,  180,  196, 
224 

Coluber  constrictor,  24 
Columba  fasciata,  265 
flavirostris,  291 


oenas,  243,  255 
palumbus,  243,  255 
Columbigallina  passerina,  132,  291 
p.  |)allescens,  305 
talpacoti,  333 
t.  rufipennis,  291 
Colymbus  caspicus,  216 
Condor,  California,  140 
Condylura  cristata,  24 
Conirostrum,  275,  281,  284-286 
Connecticut,  5,  6,  69-73,  99,  104-106,  108, 
342 

Conopophagidae,  213 
Coot,  American,  157-166,  172-175 
Black,  165 

Colombian  American,  164 
Grenada  American,  164 
North  American,  164 
Red-gartered,  165 
Red-knobbed,  165 
Slate-colored,  157,  164 
Cope,  James  B.  Pacific  Loon  in  Indiana,  41 
Contopus  pertinax,  309 
virens,  21,  94-95 
Copulation,  244,  265 
Coragyps  atratus,  289,  304 
Cormorant,  Double-crested,  333 
Mexican,  333-334 
Olivaceous,  289 
Pied,  249 

Corvidae,  129,  366 

Corvus  brachyrhynchos,  64,  174,  364 
corax,  214,  304,  309 
cornix,  248 
frugilegus,  244 
imparatus,  349 
ossifragus,  64 
Costa  Rica,  5,  183-184 
Cotinga,  Rose-throated,  293,  308 
Cotingidae,  338 
Cougar,  303 

Cowbird,  18-19,  26-34,  47,  130,  172,  186- 
188,  206-207,  278,  312,  364,  366 
Red-eyed,  294,  306,  312 
Coyote,  302 
Cracidae,  342 
Crane,  Sandhill,  211,  353 
Whooping,  129 

Creeper,  Brown,  4,  70-73,  130,  234,  309 
Crocethia  alba,  336,  337 
Crossbill,  Red,  172,  177-180,  230 
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Crotophaga  sulcirostris,  291,  306 
Crow,  Common,  64,  174,  364 
Fish,  ()4 
Hooded,  248 
Mexican,  349 

Cruickshank,  Allan  D.  Iceland  Gull  in 
Florida,  113;  “Summer  Birds  of  Lincoln 
County,  Maine”  (reviewed),  125-126 
Cryi)turellus  cinnamomeus,  56,  67-68 
c.  mexicanus,  frontisjuece,  opp.  67,  67-68 
Cuba,  183,  211,  346 
Cuckoo,  Black-billed,  37 
Squirrel,  291,  305 
Striped,  291 
Yellow-billed,  18 
Cuckoos,  129 

Cuculiformes,  119,  209,  366 
Culicidae,  363 

Cupidonia  cupidini-columbiana,  219 
Curlew,  Bristle-thighed,  36,  134 
Hudsonian,  182,  351 
Cyanerpes,  281,  283-286 
cyaneus,  281 
Cyanocitta,  64 
cristata,  18-22,  24-25 
stelleri,  131,  309,  319 
Cyanolimnas,  211 
Cyclarhini,  284 
Cyclarhis,  280 
gujanensis,  268 

Cycle,  population,  59-60,  230,  253 
sexual,  64,  133,  238-257 
Cygnus  buccinator.  111 
columbianus,  111 
olor,  41 

Cynanthus  latirostris,  307 
1.  magicus,  307 
1.  propinquus,  307 

Dacnini,  286-287 
Dacnis,  281,  283-286 
Dactylortyx  thoracicus,  230,  263,  340 
Datila  acuta,  55 

Dater,  Eleanor  E.  First  successful  nesting  of 
the  Cerulean  Warbler  in  Xew  Jersey, 
115-116 

Davis,  L.  Irby.  Birds  new  for  the  Rio  Grande 
delta  area,  333;  review  by,  56^  57 
1 )eer,  303 

Degeeriella  illustris,  366 
nebulosa,  366 
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rotundata,  364 
secondaria,  364 
Delaware,  183 
Delichon  urbica,  366 
Dendragapus,  219-220 
obscurus,  64 
Dendrocolaptidae,  213 
Dendrocopos  arizonae  fraterculus,  307 
pubescens,  18,  364,  366 
scalaris  centrophilus,  307 
s.  ridgwayi,  292 
villosus,  18-19,  24 
Dendrocygna  autumnalis,  289 
Dendroica,  280 
auduboni,  134 
caerulescens,  70,  72-73 
cerulea,  115-116,  216 

coronata,  69-70,  72-73,  76,  127,  132,  206 
c.  hooveri,  132 
discolor,  73 

dominica  albilora,  4,  234 
fusca,  70,  72-73,  320 
kirtlandi,  129,  215 
magnolia,  69 
nigrescens,  134,  206 
occidentalis,  134 
pensylvanica,  144 

petechia,  28-30,  32-33,  127,  130-131,  217 

p.  bryanti,  294 

p.  rubiginosa,  131 

p.  sonorana,  131 

townsendi,  132,  134 

virens,  206 

Dendrortyx  barbatus,  317 
macroura,  304 
Dendrophylax,  213 
Dendroplex,  213 
Denmark,  131 
Dermacentor,  365 
Dermanyssus  gallinae,  365,  367 
Dermatitis,  367 
Dicaeidae,  236 

Dicaeum  hirundinaceum,  235 
Dickinson,  J.  C.  Jr.  Xest  of  Chaetura  vau.xi 
richmondi  in  central  Honduras,  201- 
202;  review  by,  349-350;  see  Carr,  Mar- 
jorie H.,  and 

Diglossa,  281,  283,  285-286 
Dilger,  William  C.  Male  Hybrid  Warblers 
of  the  Genus  Vermivora,  frontispiece, 
opp.  5;  personal  mention,  51 
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Dinosaur  National  Monument,  224-225 
Diomedea  chlororhynchos,  353 
epomophora,  215,  230 
immutabilis,  36-37 
nigripes,  36 
Diptera,  363,  367 

Display,  53,  150,  163,  189,  204,  206,  222, 
238,  242-245,  249,  254,  255,  306,  307 
District  of  Columbia,  90,  196 
Dives  dives,  294 
Dolichonyx  oryzivorus,  132 
Dove,  Barred,  149-156 
Ground,  132,  291,  305 
Inca,  291,  305,  333 
Lace-necked,  151 

Mourning,  18-22,  25,  112,  130-131,  265, 
364 

Ruddy  Ground,  291,  333 
Stock,  243,  255 
White-fronted,  291,  305 
White-winged,  305,  330-332 
See  also  Quail-Dove 
Dowitcher,  182 

Drepaniidae  (Drepanididae),  63,  283, 285,  353 
Drepanis,  354 

Drioctistes,  213  ^ 

Dryocopus  lineatus  similis,  292 
Duck,  Australian,  189-191 
Barrow’s  Goldeneye,  55 
Black,  336 

Black-bellied  Tree,  289 
Blue-winged  Teal,  174 
Gadwall,  189 
Green-winged  Teal,  55 
Harlequin,  56 
Lesser  Scaup,  64 
Mallard,  174,  189,  214,  244 
Mexican,  304 
Muscovy,  317 
Old-squaw,  56,  112 
Philippine  Mallard,  189-191 
Pintail,  55,  172,  174,  189 
Redhead,  174 
Red-legged  Black,  336 
Shoveller,  172,  174 
Spot-bill,  189-191 
Ducks,  129,  132,  174-175,  365 
Dumetella  carolinensis,  18-19,  28-29,^132, 
266 

Durango,  339 

Dutch  Guiana,  45-47,  114 


Eagle,  Bald,  134 
Golden,  213-214 
Eagles,  364 

Eagle-Hawk,  Ornate,  263 
Echidnophaga  gallinacea,  366 
Ecology,  6,  16,  45-47,  63,  64,  66,  68,  69-73, 
89,  114,  149-154,  167-169,  173,  175, 
222,  235-237,  252-255,  263-264,  266, 
268,  272,  288,  302-313,  340 
Ectoparasites,  avian,  363-369 
Edeburn,  Ralph  M.,  biog.  sketch  of,  270 
Edwards,  Ernest  P.,  see  Lea,  Robert  B., 
and 

Egg  laying,  26-34,  43-44,  76,  79,  133,  146, 
188,  244-246,  250-252,  254-255,  267 
Egret,  289,  304,  364 
Snowy,  183 
Eider,  56 
King,  56 

Eifrig,  Charles  William  Gustave,  biog. 
sketch  of,  121 

Eisenmann,  Eugene.  Northern  Birds  Sum- 
mering in  Panama,  181-184 
Elaenia  flavogaster  subpagana,  293 
Elaenia,  Yellow-bellied,  293 
Elanus  leucurus,  289 

Elder,  William  H.,  see  Kirkpatrick,  Charles 

M.,  and 

El  Salvador,  132-133 
Emberiza  melanocephala,  129 
Emberizinae,  282 
Empidonax,  133 
albigularis,  319,  339 
a.  timidus,  339 
difficilis,  266,  309 
flaviventris,  319 
hammondi,  319 
minimus,  21 
ridg^vayi,  195-196 

trailli,  28,  30,  32-33,  69-70,  89-97,  144, 
192-197,  339 
t.  adastus,  194,  196-197 
t.  alascensis,  193,  197 
t.  alnorum,  192,  194,  196 
t.  brewsteri,  192-193,  195-197 
t.  campestris,  195 
t.  extimus,  194-197 
t.  zopholegus,  193,  197 
Encephalomyelitis,  368 
Endocrinology,  59-60,  64,  159-165,  238-257 
Eng,  Roliert  L.  Barn  Owl  in  Montana,  201 
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England,  165,  189,  244-248 
Erator  infjuisilor,  318 
Eremophila  alpeslris,  28,  130 
a.  arcticola,  130 
a.  hoyli,  130 
Ereunetes  mauri,  182 
pusillus,  182,  351 
Ergalicus  ruber,  311 

Erickson,  .\rnold  B.,  personal  mention,  51 
Erilhacus  rubecula,  243-246,  255 
Erolia  acuminata,  249 
aljiina,  337 
fuscicollis,  183 
minutilla,  291,  351 
Eudocimus  albus,  210-211,  289 
ruber,  110,  210-211 
Euneornis,  275,  281,  283-284,  286 
Eujihagus  carolinus,  73 
cyanocejihalus,  47 

Euphonia,  Blue-hooded,  frontispiece,  opp. 
235;  237,  268,  340 
Bonaj)arte’s,  236 
Lesson’s,  236 
Puerto  Rican,  236 
Eupterolichus  bicaudatus,  386 
Europe,  133,  220,  248 
Eurylaimidae,  213 
Euthlypis  lachrymosa,  311 
Evolution,  52-54,  237,  274-287 

Ealco  albigularis,  317,  349 
columbarius,  216 
mexicanus,  367 
sparverius,  131,  201 
Ealcon,  Prairie,  367 
White-throated  or  Bat,  317,  349 
Feeding  of  young  birds,  16-25,  28-30,  81- 
83,  116,  146-147,  169-175,  186,  244, 
266,  273,  308-312 
Eelis  onca,  337 
Eerminia,  21 1 
Fever,  Bullis,  367 
Relaj)sing,  367 

Rocky  Mountain  Spotted,  367 
Fighting,  Interspecific,  23,  41,  110,  174,  304, 
311-312 

Intrasj)ecitic,  81,  163-164,  170-171 
Filaria,  367 

Finch,  Galapagos,  252-253 
House,  313 


Laysan,  35 
Plum-headed,  252 
Purple,  145,  217 
Zebra,  252 

Finches,  63,  129,  278,  285 
Finfoot,  290,  317 
Fleas,  363-367 

Fledging,  23-34,  43-44,  82-83,  147,  186- 
187,  206-207 

Fledging  Period,  43-44,  186-187 
Flicker,  Yellow-shafted,  18-20,  22,  24,  25, 
202-203 

Northern  Yellow-shafted,  202-203 
Red-shafted,  307 
Flies,  Black,  363 
Hippoboscid,  363,  366 
Flight,  speed  of,  198 

Florida,  58,  64,  90,  113,  131,  134,  198,  204, 
215 

Florida  caerulea,  183,  289 
Flycatcher,  Alder,  28,  30,  32-33,  69-70, 
89-97,  144,  192-197,  339 
Arizona  Crested,  309 
Ash-throated,  309 
Beardless,  293 
Boat-billed,  206,  308 
Crested,  24,  217,  319 
Derby,  293,  308 
Dusky-capped,  266,  309 
Fork-tailed,  333 
Hammond’s,  319 
Least,  21 

Mexican  Crested,  293 
Ochre-bellied,  319 
Olive-sided,  4,  69-70,  234 
Pied,  248 
Pirate,  293 
Ridg^vay’s,  195 
Scissor-tailed,  333 
Social,  293 
Sj)otted,  248 

Sulphur-bellied,  293,  303,  308 
Traill’s,  28,  30,  32-33,  69-70,  89-97,  144, 
192-197,  339 
Tufted,  309 

Yermilion,  132,  203-204,  293,  308 
Western,  266,  309 
White-throated,  319,  339 
Yellow-bellied,  319 
See  also  Kingbird 
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Food  of  Accipiter  cooperi,  18-22,  167 
Bonasa  umbellus,  200-201 
Buteo  jamaicensis,  22-24 
Cassidix  mexicanus,  207-208 
Circus  cyaneus,  41-42,  112,  171-175 
Cissilopha  san-blasiana,  309 
Colaptes  auralus,  203 
Fulmarus  glacialis,  56 
Geococcyx  velox,  306 
Geopelia  striata,  149-156 
Mimus  poh'glottos,  205 
Panyptila  sancti-hieronymi,  272 
Passer  domesticus,  116 
Plegadis,  111 
Ptilogonys  cinereus,  237 
Rostrhamus  sociabilis,  199 
Richmondena  cardinalis,  117 
Strix  varia,  23-24 
Tanagra,  235-237,  268 
Ford,  Edward  Russell,  biog.  sketch  of,  121 
Formicariidae,  213,  288 
Forpus  cyanopygius,  305 
Fox,  Arctic,  253,  358-362 
Fregata  magnificens,  37,  289,  336 
Freyana  anatina,  365 

Friedmann,  Herbert,  et  al.  “Distributional 
Check-List  of  the  Birds  of  Mexico” 
(reviewed),  56-57 
Frigate-bird,  37,  289,  336 
Fringilla  coelebs,  130,  246 
Fringillidae,  64,  102,  129,  132,  286 
Frog,  173,  335 
Fuertes,  Louis  Agassiz,  49 
Research  Grants,  49,  228 
Fulica  americana,  157,  164-165,  172-173,  175 
a.  americana,  164 
a.  Columbiana,  164 
a.  grenadensis,  164 
ardesiaca,  157,  164 
armillata,  165 
atra,  165 
caribea,  164 
cristata,  165 
frontata,  165 
Fulicinae,  157 
Fulmar,  56,  351 
Fulmarus  glacialis,  56,  351 
Furnariid,  337 
Furnariidae,  213 
Furnarioidea,  213 


Gadwall,  189 

Galapagos  Islands,  252-253,  285 
Galley,  John  E.  Clark’s  Nutcracker  in  the 
Chisos  Mountains,  Texas,  115 
Gallicrex  cinerea,  165 
Gallinula,  165 
Gallinule,  Purple,  290 
Gallus,  20,  219-222,  250-251 
Gaping,  169,  273,  276,  283,  285 
Gavia,  36 
arctica  pacifica,  41 
immer,  198 

Gelochelidon  nilotica,  182 
Genetics,  5-15,  219-221 
Geococcyx  velox  melanchima,  305-306 
Geopelia  striata,  149-156 
George,  John  L.  Marsh  Hawk  catching  a 
Mourning  Dove,  112 
Georgia,  39,  58,  116 
Geospiza,  252-253,  285 
Geothlypis  nelsoni,  268 
trichas,  21,  28,  64,  92,  107,  127,  144 
Glacier  National  Park,  225 
Glaucidium  brasilianum  ridgwayi,  292 
minutissimum,  306 
m.  griscomi,  306 
m.  palmarum,  306 
Glaucomys  volans,  19,  24 
Glossiptila,  275,  281,  283-284,  286 
Gnatcatcher,  Black-capped,  310 
Blue-gray,  216,  294 
Goatsuckers,  129 
Godwit,  Marbled,  112,  216 
Goldeneye,  Barrow’s,  55,  353 
Goldenthroat,  114-115 
Goldfinch,  Arkansas,  131 

Common,  21,  28,  30,  117-118 
Dark-backed,  313 
Lawrence’s,  129 

Goldman,  Edward  Alphonso.  “Biological 
Investigations  in  Mexico”  (reviewed), 
348-349 

Gooney  Birds,  37 
Goose,  129 

Barren  Grounds,  129 
Barnacle,  56,  214 
Blue,  133,  337 
Cackling,  129 
Canada,  50,  57-58 
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Greenland  White-fronted,  55 
Lesser  Snow,  337 
Gopher,  Pocket,  172 
Goshawk,  137 

Graher,  Richard  and  Jean.  Xesting  of  the 
Parula  Warbler  in  Michigan,  75-83; 
j)ersonal  mention,  120 

Grackle,  Great-tailed,  207-208,  294,  304,  312 
Purple,  18,  47 
Grallaricula,  213 
Granatellus,  280 
Grassquit,  Blue-black,  295 
Yellow-faced,  268 

Great  Smoky  Mountains  National  Park,  4, 
227,  234,  372 
Grebe,  Eared,  216 
Pied-billed,  304 
Western,  56,  129,  216 

Greenland,  55-56,  132,  253-254,  350-352 
Greenwald,  Gilbert  S.,  personal  mention, 
212 

Grimes,  Samuel  A.,  personal  mention,  52, 

212 

Grinnell,  Lawrence  Irving,  biog.  sketch  of,  40 
Griscom,  Ludlow.  “Distribution  and  Origin 
of  the  Birds  of  Mexico”  (reviewed), 
347-348;  biog.  sketch  of,  148;  see  Fried- 
mann, Herbert,  et  al. 

Grosbeak,  Abeille’s,  268 
Black-headed,  268 
Blue,  324 

Crimson-collared,  262 
Evening,  216 

Rose-breasted,  19,  28,  210 
Grouse,  Blue,  64 

Pinnated,  64,  216,  219,  222 
Ruffed,  18-19,  42-43,  59-60,  200-201, 
220,  364 

Shari)-tailed,  216,  219,  222 
Spruce,  216,  220 
Gruiformes,  366 
Grus  americana,  129 
canadensis,  211 
Guan,  Crested,  263 
Guara  alba,  210-211,  289 
rubra,  110,  210-211 
(iuatemala,  40,  131,  202,  271 
Guerrero,  330-332 
Guiana,  Dutch.  45-47,  114-115 
Guiraca  caerulea,  312,  324 


Gull,  Black-backed,  352 
Common,  1 10 
Franklin’s,  182,  216 
Glaucous,  113,  210,  352,  360,  362 
Glaucous-winged,  343 
Herring,  41,  110 
Iceland,  113,  210,  352 
Ivory,  351 
Laughing,  182-184 
Ring-billed,  41,  110 
Silver,  249 

Gullion,  Gordon  W.  The  Frontal  Shield  of 
the  American  Coot,  157-165 

Gunn,  W.  W.  H.,  see  Mosby,  H.  S.,  and ; 

personal  mention,  51 
Gyalophylax,  213 
Gymnorhina  dorsalis,  239-240 

Habia,  279 

rubica  rosea,  312 

Haemaphysalis  leporis-palustris,  364-366 
Haematopus  ostralegus,  336 
Hale,  James  B.,  and  Robert  F.  Wendt.  Am- 
phibians and  snakes  as  Ruffed  Grouse 
food,  200-201 

Haliaeetus  leucocephalus,  134 
Hall,  Fred  T.,  personal  mention,  122 
Haller,  Karl  W.  Tiirdus  migratorius  acliru- 
sterus  and  Passerculus  sandwichensis 
mediogriseus  in  the  Northern  Pan- 
handle of  West  Virginia,  45 
Hamerstrom,  F.  N.  Jr.,  and  Frances  Hamer- 
strom.  Food  of  Young  Raptors  on  the 
Edwin  S.  George  Reserve,  16-25 
Hanson,  Harold  C.,  and  Robert  H.  Smith. 
“Canada  Geese  of  the  Mississippi  Fly- 
way, with  Special  Reference  to  an  Il- 
linois Flock”  (reviewed),  57-58 
Hardy,  Frederick  C.  Ruffed  Grouse  nest 
predation  by  blacksnakes,  42-43 
Harpyrynchus,  365,  367 
Harrier,  Montagu’s,  170-171,  213-214 
Harrison,  Hal  H.  Color  plate  opp.  143; 
Notes  and  Observations  onjthe  Wilson’s 
Warbler,  143-148;  personal  mention, 
120-121 

Harrison,  J.  C.  “Bird  Portraits”  (reviewed), 
213-214 

Harry,  G.  Bryan,  see  Zimmerman,  Dale  A., 
and 
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Haverschmidt,  Fr,  Notes  on  Icterus  nigro- 
gularis  and  I.  chrysoceplialus  in  Suri- 
nam, 45-47;  The  nest  and  eggs  of 
Smaragdites  t.  theresiae,  114-115;  346 
Hawaiian  Islands,  63,  149-156,  283,  285 
Hawk,  Bicolored,  337 

Cooper’s,  16-25,  57,  63,  304,  366 
Gray,  304 
Harris’s,  304 

Marsh,  16,  41^2,  112,  131,  167-175, 
364,  366 

Mexican  Black,  289,  304 
Pigeon,  216 
Red-shouldered,  189 
Red-tailed,  16,  22-25,  304 
Roadside,  289 
Sharp-shinned,  304 
Small  Forest,  317 
Sparrow  (American),  131,  201 
Sparrow  (European),  21-22,  170-171 
Swainson’s,  133 
White-tailed,  304 
See  also  Eagle-Hawk 
Hawks,  133,  138-140,  364 
Headstrom,  Richard.  “Birds’  Nests  of  the 
West”  (reviewed),  357 
Heat  loss,  358-362 

Hecht,  William  Robert.  Nesting  of  the  Marsh 
Hawk  at  Delta,  Manitoba,  167-175 
Heed,  William  B.,  see  Robins,  C.  Richard, 
et  al. 

Heliomaster  constanti,  307 
Heliornis  fulica,  290,  317 
Hellmayrea,  213 
Hemidacnis,  281,  284,  286 
Hemignathus,  283 
lucidus,  285 
Hemiptera,  364 
Hemispingus,  279 

Hendricks,  Bartlett.  “Berkshire  Birds” 
(reviewed),  127-128 
Henicorhina  leucophrys,  320 
Hepatozoon,  367 
Hermit,  Long-tailed,  307 
Heron,  Gray,  110 

Great  Blue,  110,  182-183,  289,  304,  334 
Green,  289 
Little  Blue,  183,  289 
Yellow-crowned  Night,  337 


Herons,  139 

Herpetotheres  cachinnans,  349 
Hesperiphona  abeillei,  268 
vespertina,  216 
Heteroscelus  incanus,  36 
Hidalgo,  237 

Hilton,  David  Clark,  personal  mention, 
123;  biog.  sketch  of,  218 
Himatione,  283 
virens,  285 

Hippoboscidae,  364-367 
Hirund-apus  caudacutus,  129 
Hirundinidae,  364,  366 
Hirundo  rustica,  272,  309,  366 
r.  erythrogaster,  339-340 
r.  rustica,  94,  248 

Histology,  84,  86,  157-158,  238-257 
Histrionicus  histrionicus,  56 
Hock,  Raymond,  his  papers  reviewed,  358- 
362 

Hollom,  P.  A.  D.  “Trapping  Methods  for 
Bird  Ringers”  (reviewed),  217 
Honduras,  201-202,  271-273 
Honey-Creeper,  274-287 
Honey-eater,  275 
Hummingbird,  Berylline,  307 
Black-chinned,  132 
Broad-billed,  307 
Broad-tailed,  133 
Canivet’s  Emerald,  292 
Cinnamomeous,  307 
Costa’s,  130,  133 
Goldenthroat,  114-115 
Heloise’s  Bumblebee,  265-266 
Long-tailed  Hermit,  307 
Plain-capped  Star-throat,  307 
Prevost’s  Mango,  292 
Ruby-throated,  347,  353 
White-eared,  265,  266,  342 
Yucatan,  292 

Hummingbirds,  129-130,  132 
Hybrids,  Intergeneric,  219-222 
Interspecific,  5-15,  63,  2.10 
Hydroprogne  caspia,  41,  337 
Hylocharis  leucotis,  265-266 
Hylocichla,  132 
fuscescens,  132,  320 
guttata,  71,  73,  131,  266 
g.  auduboni,  131 
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g.  guttata,  131 
minima,  69 

mustelina,  19,  28-29,  71,  267,  320 
Hylophilus,  284 
(lecurtatus,  280,  320 
hyj)oxanthus,  280 
olivaceus,  280 

Hyloj)hilus,  (iray-headed,  320 

Ibis,  Eastern  Glossy,  110-111 
Scarlet,  110,  210-211 
White,  210-211,  289 
White-faced  Glossy,  110-111 
Wood,  56 
Iceland,  249 
Icteria,  280 
virens,  28 

Icteridae,  52-54,  64,  278,  283-286,  366 
Icterus,  52 
bonana,  53 
bullocki,  53 
cayanensis,  53-54,  346 
chrysocej)halus,  45-47,  53-54 
croconotus,  53-54 
cucullatus,  346 
galbula,  18-22,  25 
graduacauda,  53,  294 
gularis,  53,  294,  345 
g.  tamaulipensis,  294 
icterus,  53 
jamacaii,  53,  54 
j.  strictifrons,  53,  54 
leucopteryx,  346 
mesomelas,  294 
nigrogularis,  45-46,  345 
I)ectoralis,  345 
prosthemelas,  294 
I)ustulatus,  312,  345 
f).  microstictus,  312 
spurius,  294 
wagleri,  312,  321 
\v.  castaneopectus,  312 
Ictinia  plumbea,  349 
Idaho,  194,  196 
Illinois,  5,  57-58,  112 

Incubation,  43-44,  45,  79-80,  83,  145,  178, 
180,  244,  252 
India,  63 

Indiana,  41,  47,  90 
Injury  feigning,  68,  79,  145 
Insulation,  358-362 


Ireland,  55 

Iridoj)hanes,  281,  286 
Iridoj)rocne  albilinea,  293,  319 
bicolor,  366 

Irving,  Laurence,  his  papers  reviewed, 
358-362 
Ischnocera,  362 
Isle  of  Wight,  248 

Isotherms,  effect  on  migration  of,  131 
Ixobrychus  exilis,  337 
Ixodes,  365 
baergi,  364,  365,  367 
brunneus,  365,  366 
Ixodidae,  363 

Jabiru  mycteria,  57 
Jacana  spinosa,  305 
s.  gymnostoma,  291 
Jaeger,  Long-tailed,  253,  351 
Parasitic,  111-112 
Pomarine,  112,  253 
Jaguar,  337 

Jahn,  Laurence  R.  “Canada  Geese  of  the 
Mississippi  Flyway,  with  Special  Refer- 
ence to  an  Illinois  Flock”  (reviewed), 
57-58 

Jalisco,  56,  302-314 
Jamaica,  53,  184,  283,  346 
Jan  Mayen,  253 
Japan, 189 

Jay,  Blue,  18-22,  24-25 
Brown,  293 
Canada,  69,  216,  360 
Florida,  131 
Green,  309,  340 
Magpie-Jay,  309 
San-Blas,  309 
Scrub,  131 

Steller’s,  131,  309,  319 
Woodhouse’s,  131 
Jays,  64,  130 

Johnson,  Fred,  his  paper  reviewed,  360-361 
Johnston,  David  W.  An  aberrantly  colored 
Summer  Tanager,  116-117 
Jones,  Glenn.  Abnormal  throat-color  in 
male  Bob-white  Quail,  43 
Jones,  Lynds,  personal  mention,  66,  229 
Junco,  365 

hyemalis,  70,  126,  206,  242,  365 
oreganus,  250 
phaeonotus,  313 
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p,  australis,  314 
p.  palliatus,  314 
Junco,  Oregon,  250 
Red-backed,  313-314 
Slate-colored,  70,  126,  206,  242,  365 

Kansas,  44,  45,  64,  111-112 
Kelsall,  John  P.  “A  Study  of  Bird  Popula- 
tions in  the  Apple  Orchards  of  the  An- 
napolis Valley,  Nova  Scotia”  (reviewed), 
126-127 

Kemsies,  Emerson.  The  genus  Plegadis  in 
Ohio,  110-111 

Kentucky,  42-43,  64,  208,  137 
Kenya  Colony,  341 
Killdeer,  18,  357 

Killpack,  Merlin  L.  Marsh  Hawk  feeding 
on  Black-billed  Magpie,  41-42 
Kingbird,  Arkansas,  131 
Eastern,  19,  230 
Olive-backed,  293,  304,  308 
Thick-billed,  308 
Kingfisher,  Amazon,  292 
Green,  292 
Ringed,  292 
Kingfishers,  139 

Kinglet,  Golden-crowned,  4,  80,  130,  234 
Ruby-crowned,  206 

Kirkpatrick,  Charles  M.,  and  William  H. 
Elder.  The  Persecution  of  Predaceous 
Birds,  138-140 

Kite,  Everglade,  140,  198-199 
White-tailed,  289 
Kittiwake,  352 

Labrador,  143 
Lagopus,  214,  219-220 
mutus,  350 
scoticus,  220 
Laniidae,  366 
Lanio,  284 
Lanius  collurio,  129 
excubitor,  130 
ludovicianus,  130,  133,  310 
Lapwing,  133 
Laridae,  182-183 
Lark,  Horned,  28,  130 
Lams  argenlatus,  41,  110 
atricilla,  182-184 
canus,  110 

delawarensis,  41,  110 


glaucoides,  113,  210,  352 
hyperboreus,  352,  360,  362 
novae-hollandiae,  249 
pipixcan,  182 
Laysan  Island,  35 

Lea,  Rol)ert  B.,  and  Ernest  P.  Edwards.  A 
nest  of  the  Rufous-breasted  Spinetail 
in  Mexico,  337-338 
Legatus  leucophaius  variegatus,  293 
Lemming,  253,  3vS9 
Bog,  19.  24 
Leptasthenura,  213 
Leptotila  verreauxi,  291,  305 
V.  angelica,  305 
V.  fulviventris,  291 
Lepus  americanus,  172 
Leucophoyx  thula,  183 
Lice,  biting,  363-367 
Limnodromus,  182 
griseus,  182 

Limosa  fedoa,  112,  216 
Liponyssus  sylviarum,  365,  367 
Longspur,  230 
Alaska,  212 
Lapland,  40,  130 
Loon,  36 

Common,  198 
Pacific,  41 
Lophodytes,  299 
cucullatus,  296-301 

Lophortyx  X Oreortyx  hybrid,  220-221 
Lophortyx  californica,  249 
Louisiana,  133 

Lowery,  George  H.  Jr.,  and  Robert  J.  New- 
man. Notes  on  the  Ornithology  of  South- 
eastern San  Luis  Potosi,  315-322 
Lowery,  George  H.  Jr.,  personal  mention, 
120 

Loxia  curvirostra,  172,  177-180,  230 
c.  benti,  177 
Loxigilla,  283 

Lunk,  William  A.,  review  by,  353-354 
Luscinia  megarhyncha,  140 
Lynchia  americana,  364 
Lynx  rufus,  334 
Lyrurus,  219-220,  222 
tetrix,  220 

Macaw,  Military,  305 
Macawlet,  265 
Mackenzie,  194,  196 
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Mag|)ie,  .\uslralian,  239 
Hlack-billed,  41-42 
Map;|)ie-Jay,  3(W 
Maine,  125,  143-144 
Malaria,  Bird,  367 
.Malaya,  149 

Malaysian  Suhref?ion,189 
.Mallard,  174,  189,  214,  244 
Philippine,  189-191 
.Mallophaga,  363-367 

.Mammals  (as  food  of  birds),  18-20,  24,  25, 
138,  171-175,  201,  253 
Manakin,  Vellow-thighed,  360 
Mango,  Prevost’s,  292 
Manitoba,  40,  167-175,  196 
Maniloulin  Island,  219 
Man-o’-\var-bird,  37,  289 
Marmoset,  360 

Marshall,  A.  J.  The  Refractory  Period  of 
Testis  Rhythm  in  Birds  and  its  Possible 
Bearing  on  Breeding  and  Migration, 
238-257 
Marten,  359 
Martin,  House,  366 
Purple,  18-19,  129 

Martin,  Paul  S.  Bicolored  Hawk  in  Ta- 
maulipas,  Mexico,  337;  Black  Robin 
in  Tamaulipas,  Mexico,  347;  see  Robins, 
C.  Richard,  et  al. 

Maryland,  38-40,  90,  196,  204 
Maslowski,  Carl,  j)ersonal  mention,  120 
.Massachusetts,  8,  69-73,  127,  215,  327-329 
Mayfield,  Harold.  Proceedings  of  the  Thirty- 
Second  .\nnual  Meeting,  227-232;  re- 
views by,  21T-215,  355 
McCabe,  Robert  The  Song  and  Song- 
Flight  of  the  .\lder  Flycatcher,  89-97; 
-\  Serious  Problem  in  Conservation,  224- 
225 

Mc.\tee,  \V.  L.  .Marbled  Godwit,  Uj)land 
Plover,  Burrowing  Owl  and  Yellow- 
headed Blackbird  in  Chicago  area,  112 
McKlroy,  Thomas  P.  Jr.  “Handbook  of 
.Attracting  Birds”  (reviewed),  217-218 
Meadowlark,  Eastern,  19,  92,  206,  209,  230, 
312 

W estern,  2W 

Meanley,  Brooke.  Vermilion  Flycatcher  in 
.Arkansas  rice  district,  203-204 
Megaceryle  torc]uata,  292 
Megapode,  252 


.Megarynchus  pitangua,  306,  308 
p.  canicej)s,  308 
p.  tardiusculus,  308 
.Melanitta  perspicillata.  111 
.Melanerpes  aurifrons  grateloupensis,  292 
erythrocephalus,  203 
.Melanopareia,  213 
Meliphagidae,  275 
.Melopsitlacus  undulatus,  252 
.Melospiza  georgiana,  28,  38-40 
g.  ericrypta,  38,  39 
g.  georgiana,  38-39 
g.  nigrescens,  38-40 

melodia  19,  21,  26,  30,  76,  92,  99-109,  117, 
126,  130,  186-188,  243,  363,  364 
m.  euphonia,  106 
m.  melodia,  106 
Melozone  kieneri,  313 

Menaboni,  .Athos  and  Sara.  “Menaboni’s 
Birds”  (reviewed),  124-125 
Mengel,  Robert  M.  .A  flight-song  of  Bach- 
man’s Sparrow,  208-209;  review  by, 

124-125;  see  Warner,  Dwain,  and  

Menura,  222 

Merganser,  .American,  299-301 
Hooded,  296-301 
Red-breasted,  299-301 
Mergini,  64 
Mergellus,  299 
albellus,  299-301 
Mergus,  299 

merganser  americanus,  299-301 
serrator,  299-301 

Mexico,  40,  61,  67,  131-133,  184,  202,  208, 
214,  236-270,  288-295,  302-314,  323, 
330-332,  333,  336,  337,  338,  339,  340, 
347-350 

Mexico,  State  of,  348 

Michigan,  5,  16,  17,  24,  26,  27,  33,  44,  50, 
58,  64,  90,  117,  186,  200,  220,  222,  231, 
334-336,  344 

.Michigan  .Audubon  Society,  344 
Michoacan,  196,  237 
Micrastur  ruficollis,  317 
Microl)ates,  213 
.Microlichus  avus,  367 
Micropalama  himantopus,  337 
Microtus  pennsylvanicus,  24,  171-172 
.Microxenops,  213 
Midway  Islands,  35-37 
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Migration,  51,  56,  57-58,  64,  129-134,  165, 
181-184, 193, 196,  206,  230,  238,  248-249, 
256,  340,  352 

Miller,  Robert  Rush,  and  Howard  Elliott 
Winn.  Observations  on  fish-eating  by  the 
Great-tailed  Crackle  in  southeastern 
Arizona,  207-208 
Milwaukee  City  Club,  341 
Mimus  polyglottos,  130-131,  204-206,  243, 
310 

Minnesota,  5,  90,  173,  200,  203,  216-217 
Mississii)pi,  183 
Flyway,  4,  57,  58 
Missouri,  112 
Mistletoe-bird,  235 
Mites,  363-367 

Mitrephanes  phaeocercus,  309 
p.  tenuirostris,  309 
Mniotilta,  280 
varia,  78 

Mockingbird,  130-131,  204-206,  243  , 310 
Mole,  Prairie,  19,  24 
Star-nosed,  24 

Molothrus  ater,  18-19,  26-34,  47,  130,  172, 
186-188,  206-207,  278,  364,  366 
a.  obscurus,  312 

Molting,  13,  14,  45,  47-48,  133,  181,  200, 
241,  244,  245,  255,  323-326,  365 
Momotus  mexicanus,  307 
momota  coeruliceps,  349 
Monkey,  Night,  360 

Monson,  Gale.  Great  Blue  Heron  killed  by 
Bobcat,  334 

Monroe,  Burt  L.  Sr.,  biog.  sketch  of,  137- 
138 

Montana,  143,  196,  201 
Moore,  A.  D.  Adaptations  of  Animals  to 
Climatic  Extremes:  A Review,  358-362 
Moore,  Robert  T.,  see  Friedmann,  Herbert, 
et  al. 

Moose,  359 

Moreno,  Abelardo,  personal  mention,  211 
Morrison,  Kenneth  D.,  and  Josephine  Dane- 
man  Herz.  “Where  to  Find  Birds  in 
Minnesota”  (reviewed),  216,  217 
Morphology,  236,  274-286,  296-301 
Mortality,  23,  28-34,  35-37,  58,  59-60,  80- 
81,  83,  115,  117,  146,  187-188,  206-207 
Mosby,  H.  S.,  and  W.  H.  H.  Gunn.  The 
Dingell-Johnson  Act:  Will  it  Benefit 
Bird-Life?  60-62 


Moscjuitoes,  363,  367 
Motmot,  Blue-crowned,  349 
Russet-crowned,  307 
Mouse,  Jumping,  19,  24,  172,  335 
White-footed,  24 
Muit,  250,  256 

Mumford,  Russell  E.  Brewer’s  Blackbird 
in  Indiana,  47;  Vermilion  Flycatcher 
on  east  coast  of  Florida,  204 
Munia  punctulata  topela,  155 
Muscivora  forficata,  333 
tyrannus,  333 
Muskrat,  172-173 
Mustek,  24 

Murray,  J.  J.  A Yellow-shafted  Flicker’s 
odd  accident,  202-203;  Unusual  water 
birds  in  Rockbridge  County,  Virginia, 
336-337 

Muscicapa  hypoleuca,  248 
striata,  248 

Mycteria  americana,  56 
Myiarchus  cinerascens,  309 
crinitus,  24,  217,  319 
tubercuhfer,  266 
t.  fiuerulus,  309 
tyrannulus  magister,  309 
t.  nelsoni,  293 
Myioborus,  280 
miniatus,  311,  321 

Myiodynastes  luteiventris,  293,  304,  308 
Myiozetetes  similis  texensis,  293 
Myrmophylax,  213 
Myrsidea  interrupta,  364 

Nayarit,  308,  330,  332 
Nephoecetes  niger,  129 
n.  costaricensis,  272 

Nero,  Robert  W.  Pattern  and  Rate  of  Cranial 
Ossification  in  the  House  Sparrow,  84-88 
Nesopsar  nigerrimus,  346 
Nest  building,  46,  78-79,  83,  115,  145,  188, 
244,  267 

Nesting  success,  7,  23,  28-34,  80-83,  115, 
116,  187-188,  206-207 

Netting,  M.  Graham,  personal  mention, 

121,  212 

Nevada,  193,  196 

New  England,  5,  69-73,  89-90 

Newfoundland,  352 

New  Hampshire,  69-71,  73,  143 

New  Hebrides,  251-252 
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New  Jersey,  5-7,  71,  115-116,  193 
Xew  .Me.xico,  115,  134,  143,  195-196,  220 
New  York,  5,  6,  7,  10,  39,  63,  71,  89,  90,  99, 
104-108,  116,  183,  193,  196,  200,  220 
Xew  Zealand,  129,  132,  215 
Xewman,  R()l)erl  J.,  review  by,  347;  j)ersonal 
mention,  120;  see  Lowery,  George  H. 

Jr.,  and 

Xicaragua,  271 

Xicholson,  E.  M.  “How  to  Choose  and  Use 
Field-Glasses”  (reviewed),  128 
Xighlhawk,  Common,  184,  230,  270,  353 
Lesser  or  Trilling,  184 
Nightingale,  140 

Xightingale-Thrush,  Hlack-headed,  340 
Orange-billed,  266-267 
Russet,  310,  320 
Xoddy,  White-capped,  250 
Xorth  Carolina,  123 
Xorth  Dakota,  117,  195-196 
Xorway,  110,  220 
Xotornis,  165 
Xova  Scotia,  126 

Xowland,  Paul  J.,  biog.  sketch  of,  140 
Xucifraga  Columbiana,  64,  115 
Xuevo  Leon,  56,  67,  115,  132,  349 
Xumenius  phaeopus,  182,  351 
tahitiensis,  36,  134 
Xumida,  221 

Xunnemacher,  Gertrude  A.,  biog.  sketch  of, 
262;  personal  mention,  341 
Henry,  J.,  personal  mention,  262,  341 
Xutcracker,  Clark’s,  64,  115 
Xuthatch,  Brown-headed,  63 
Pygmy,  63 
Red-breasted,  130 
White-breasted,  18,  24,  309 
Xuttallornis  borealis,  4,  69-70,  234 
Xyctanassa  violacea,  337 
Xyctea  scandiaca,  253 
Xyctidromus  albicollis,  292,  306,  360,  362 
a.  yucatanensis,  292 

Oaxaca,  48,  56 
Oceanites  oceanicus,  129 
Oceanodroma  leucorhoa,  55 
Ochetorhynchus,  213 
Oenanthe  oenanthe,  248 
Ohio,  5,  7,  41,  45,  89-90,  99,  110,  196,  206, 
355 

Oidemia  nigra  americana,  1 1 1 


Oklahoma,  43,  W,  333-334 
Olfl-squaw,  56,  112 
Ondatra  zibethica,  172-173 
Ontario,  58,  143,  178,  196,  356-357 
Oporornis,  276,  280,  285 
formosus,  281 

Oregon,  144,  193-194,  220,  221 
Oreomanes,  287 
Oreopeleia  albifacies,  317 
Oreortyx,  220  -221 
Oreoscoptes  montanus,  264 
Oriole,  Baltimore,  18-22,  25 
Black-cowled,  294 
Black-headed,  53,  294 
Black-throated,  53,  294,  345 
Bullock’s,  53 
Cayenne,  53-54,  346 
Hooded,  346 
Moriche,  45-47,  53-54 
Orchard,  294 
Scarlet-headed,  312,  345 
Yellow,  45-46,  345 
Yellow-tailed,  294 
Wagler’s,  312,  321 
Orizaba,  Mount,  350 
Ornithodorus,  365 
aquilae,  367 
parkeri,  366 

Ornithoica  confluenta,  364 
vicina,  364,  366 
Ornithomyia  ancheneuria,  364 
fringillina,  364,  366 
Ortalis  vetula,  304 
V.  mccalli,  290 
V.  vetula,  289-290 
Osprey,  182-183,  213 
Osteology,  45,  63,  64,  84-88,  222,  282 
Ostrich,  African,  366  . 

Otus  asio,  18,  366 
guatemalae,  318 

Oven-bird,  21,  26,  28,  30,  32,  34,  76 
Oven  birds  (Furnariidae),  213 
Owl,  Barn,  201,  291 
Barred,  16,  22-25 
Black  and  White,  318 
Burrowing,  112,  366 
Eagle,  213 

Ferruginous  Pygmy,  292 
Great  Horned,  16,  23,  201,  367 
Long-eared,  16 

Middle  American  Screech,  318 
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Pygmy,  306 
Screech,  18,  366 
Short-eared,  36 
Snowy,  253 
Striped  Horned,  292 
Owls,  129,  138-140,  364 
Oystercatcher,  336 

Pachycephala  pectoralis,  251 
Packard,  Fred  Mallery.  “The  Birds  of  Rocky 
Mountain  National  Park”  (reviewed), 
127 

Pagophila  eburnea,  351 
Danama,  181-184,  196,  358-362 
Pandion  haliaetus,  182,  183,  213 
Panyptila  cayennensis,  272 
sancti-hieronymi,  271-273 
Parabuteo  unicinctus,  304 
Parakeet,  Aztec,  291 
Green,  291 
Orange-fronted,  305 

Parasitism,  Cowbird,  26-34,  186-188,  206- 
207 

External,  363-369 
Internal,  59,  154,  306,  308 
Parasitoidea,  365 
Pareudiastes,  165 

Parkes,  Kenneth  C.  The  Genetics  of  the 
Golden-winged  X Blue-winged  Warbler 
Complex,  5-15 
Parrot,  Maroon-fronted,  265 
Thick-billed,  129,  265 
Parrotlet,  Mexican,  305 
Partridge,  Long-tailed,  304 
Parula,  280 
americana,  75-83 
pitiayumi  pulchra,  311 
Parulidae,  274-287 
Pams  atricajhllus,  79-80,  366 
bicolor,  19,  53,  216 
caeruleus,  246 
hudsonicus,  69,  216 
h.  littoralis,  69 
major,  246 

Passer  domesticus,  18-22,  25,  84-88,  116, 
186,  230,  243-244,  255,  312,  365,  367 
Passerculus  sandwichensis,  126 
s.  mediogriseus,  45 
Passerherbulus  caudacutus,  172 
henslowi,  92 
Passeriformes,  366 


Passerina  ciris  pallidior,  313 
cyanea,  21,  28,  30,  206-207,  208,  313 
leclancheri,  313 
versicolor,  312-313 
V.  dickeyae,  313 
V.  versicolor,  295 
Pauraque,  292,  306,  360,  362 
Pasteurella,  367 
Pa  VO,  221 

Pedioecetes  phasianellus,  219,  222 
Pelecanus  erythrorh\’nchos,  41 
occidentalis,  289 
Pelican,  Brown,  289 
White,  41 

Penelope  purpurascens,  263 
Penguin,  51,  230 
Adelie,  251 
Emperor,  251 

Pennsylvania,  5,  7,  26,  39,  44,  71,  112,  171, 
196,  214,  355 

Pepper-Shrike,  Rufous-browed,  268 
Perisoreus  canadensis,  69,  216,  360 
Peromyscus,  24 

Peterle,  Tony  J.  Intergeneric  Galliform 
Hybrids:  A Review,  219-222 
Peters,  Harold  S.,  and  Thomas  D.  Burleigh. 
“The  Birds  of  Newfoundland”  (re- 
viewed), 352-353 

Peters,  James  Lee.  “Check-List  of  Birds  of 
the  World.  Vol.  VII”  (reviewed),  213 
Petrel,  Leach’s,  55 
Wilson’s,  129 
Petrels,  133 

Petrochelidon  pyrrhonota,  105,  364,  366,  367 
p.  albifrons,  230 

Pettingill,  Olin  Sewall,  Jr.,  reviews  by,  125- 
126;  356-357;  “A  Guide  to  Bird  Finding 
East  of  the  Mississippi”  (reviewed), 
355 

Pewee,  Greater,  309 
Wood,  21,  94-95 
Phacellodromus,  213 
Phaethon  lej)turus,  35-37 
rubricauda,  36-37 
Phaethornis  superciliosus,  307 
Phainopepla  nitens,  133,  264 
Phalacrocorax  auritus,  333 
olivaceus,  333-334 
o.  mexicanus,  289 
varius,  249 
Phalarope,  Red,  212 
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I’halaropus  fulicarius,  212 
I’hasianus  colchicus,  18-22,  25,  219-220,  243 
Pheasant,  Ring-necked,  18-22,  25,  219-220, 
243 

Pheasants,  140,  221 
Pheugopedius  maculij)ectus,  293 
Pheucticus,  279 
ludovicianus,  19,  28,  210 
melanocephalus,  268 
Philippine  Islands,  155,  189-191 
Phillij)s,  .\llan  R.  Complexities  of  Migra- 
tion; A Review,  129-134;  The  Molts  of 
the  Rufous-winged  Sparrow,  323-326 
Phillips,  Richard  S.  Nest  location,  Cowbird 
parasitism,  and  nesting  success  of  the 
Indigo  Bunting,  206-207;  see  also  Triple- 
horn, Charles  and 

Philohela  minor,  92 
Philopterus  corvi,  364 
Philortyx  fasciatus,  305 
Phoebe,  18,  26,  28,  30-33,  107 
Black,  333 
Say’s,  133,  264 
Phoenicurus  phoenicurus,  248 
Photoperiodism,  93-97,  130,  238-257 
Phrygilus,  286 
Phylloscopus,  133 
sibilatrix,  131 
trochilus,  248 

Physiology,  59-60,  63,  64,  129-130,  158-163, 
230,  235-237,  238-257,  323,  358-362, 
363-369 

Phytotoma,  280 
Piaya  cayana  mexicana,  305 
c.  thermophila,  291 
Pica  pica,  41-42,  270 
Picidae,  64 
Piciformes,  365 
Picoides  arcticus,  216 
tridactylus  bacatus,  69 
Piculus  aeruginosus,  266 
auricularis,  v507 
Pigeon,  Band-tailed,  265 
Red-billed,  291 
Wood,  243,  252,  255 
Pintail,  .55,  172,  174,  189 
Pipilo  erythroj)hthalmus,  19,  28,30,32, 64,3.50 
e.  oaxacae,  350 
fuscus,  313,  324 
macronyx,  350 
maculatus,  3.50 


ocai,  313 

o.  brunnescens,  350 
Pil)it,  Sprague’s,  129,  216 
Pij)ra  mentalis,  360 
Pipromorpha  oleaginea,  319 
Piranga,  279 
erythrocephala,  312 
flava,  312 
f.  dextra,  268 
ludoviciana,  130 
olivacea,  18-19 
rubra,  116-117 
Pitangus  sulphuratus,  308 
s.  guatemalensis,  293 

Pitelka,  Frank  A.  Generic  placement  of  the 
Rufous-winged  Sparrow,  47-48;  personal 
mention,  212 
Pitylus,  279 
Pitymys  fjinetorum,  24 
Platypsaris  aglaiae  albiventris,  308 
a.  sumichrasti,  293 
Plectrophenax  nivalis,  130,  212,  360 
Plegadis,  110-111 
falcinellus,  110-111 
mexicana,  110-111 

Plover,  American  Golden,  36,  351,  352 
Black-bellied,  182,  336 
Collared,  291 

European  Golden,  248,  351 
Golden,  129,  134 
Semipalmated,  182 
Upland,  51,  112,  336 
Wilson’s,  336 
Pluvialis,  129,  134 
apricaria,  248,  351 
dominica,  36,  351-352 
Podilymbus  podiceps,  304 
Polioptila  caerulea,  216 
c.  caerulea,  294 
plumbea  bairdi,  310 
Polyborus  cheriway,  289,  304 
Polygamy,  170-171,  222 
Pooecetes  gramineus,  18-19,  28,  31 
Popocatepetl,  Volcan  de,  348 
Porphyrio,  165 
Porphyriops,  165 
Porphyriornis,  165 
Porphyrula,  165 
martinica,  290 
Porzana  Carolina,  24 
Porzanula  palmeri,  35 
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Pough,  Richard  H.  “Audubon  Water  Bird 
Guide”  (reviewed),  355-356 
Preston,  F.  W.  Egg-laying,  incubation,  and 
fledging  jjeriods  of  the  Spotted  Sand- 
piper, 43-44;  Gray  Heron  chased  by 
Common  Gull,  110;  Flight  speed  of 
Common  Loon  (Gavia  immer),  198 
Progne  chalybea,  293 
subis,  18-19,  129 
Protocalliphora,  364,  366 
Protonotaria  citrea,  216,  280 
Psaltriparus  minimus,  264 
Psilorhamphus,  213 
Psilorhinus  morio,  293 
Psittirostra  cantans,  285 
Ptarmigan,  214,  219-220 
Rock,  350-351 

Ptilogonys  cinereus,  237,  310 
c.  pallescens,  267-268 
Ptilonorhynchus  violaceus,  254 
Pufflnus  Iherminieri,  333 
Pygoscelis  adeliae,  251 
Pyrocephalus  rubinus,  132,  203-204,  293, 
308 

r.  mexicanus,  308 

Quail,  129,  140,  220,  252 
Barred,  SOS 

Bob-white,  18,  43,  129,  290,  305,  363, 
364  , 366 

California  Valley,  249 
Hybrid,  220-221 
Singing,  230,  263,  340 
Quail-Dove,  White-faced,  317 
Quebec,  198 
Quintana  Roo,  64 
Quiscalus  quiscula,  18,  47 

Rabbit,  Cottontail,  19,  367 
Snowshoe,  172 
Raccoon,  360 
Racer,  Blue,  24 
Rail,  Laysan,  35 
Sora,  24 
Wake,  36 
Rails,  64 
Rallidae,  64,  165 
Ramphocaenus,  213 
Ramphocelus,  279-280 
Rana,  335 
pipiens,  173 


Rand,  Austin  L.,  personal  mention,  122 
Randall,  Robert  N.  The  Cardinal  in  winter 
in  North  Dakota,  117 

Range,  extension  of,  44-45,  47,  55,  115-116, 
117,  201,  203-204 
Rats,  35-36,  172,  360,  367 
Rattus  norvegicus,  172 
Raven,  214,  304,  309 
Recognition,  intraspecific,  53,  163-165 
Redhead,  174 
Redpoll,  40 
Common,  327-328 
Greater,  327-328 
Redstart,  American,  76,  127 
Bright-bellied,  311,  321 
European,  248 
Slate-backed,  321 

Red-wing,  18-21,  24,  25,  28,  47,  64,  108, 
172-173,  175,  294,  364 
Regulus  calendula,  206 
regulus,  4,  80,  130,  234 
Reptiles,  as  prey  of  birds,  20,  24,  173,  200- 
201,  306 

as  predators  on  birds,  42-43,  117-118 
Research,  Graduate,  in  Ornithology,  62-64, 
119,  120,  212 

Grants  and  Fellowships,  49,  50,  228 
Rhea  americana,  366 
Rhinocryptidae,  213 
Rhinonyssidae,  365 
Rhinoptynx  clamator,  292 
Rhode  Island,  71-72 
Rhynchopsitta,  265 
pachyrhyncha,  129,  265 
terrisi,  265 
Rice-bird,  155 

Richdale,  L.  E.  “The  Pre-egg  Stage  in  the 
Albatross  Family”  (reviewed),  215-216; 
personal  mention,  51 
Richmondena,  279 

cardinalis,  18-19,  28-30,  33,  64,  117,  217 
c.  coccinea,  295 
Richmondeninae,  279 
Riparia  riparia,  18,  64 
Ripley,  S.  Dillon.  Remarks  on  the  Philip- 
pine Mallard,  189-191 
Rissa  tridactyla,  352 
Road-runner,  Lesser,  305 
Robin,  American,  18-22,  25,  28,  45,  126, 
205,  310,  363,  366 
Black,  340 
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Hrilish,  243-246,  254,  255 
dray’s,  264 
Ruf()us4)acked,  310 
White-throated,  310 

Rol)ins,  Richard  ('.,  and  William  H.  Heed. 
Bird  Notes  from  La  Joya  de  Salas, 

'I'amaulijias,  263  -270; and  Paul 

S.  Martin  and  William  H.  Heed.  Fri- 
gate-bird, Oyster-catcher,  Lapland  Plover 
and  various  terns  on  the  coast  of  Ta- 
maulipas,  Mexico,  336 
Rocky  Mountain  National  Park,  127 
Rocky  Mountains,  130,  133,  143,  196,  343 
Rook,  239-240,  244-245 
Roosting,  151,  156 
Roraimia,  213 

Rostrhamus  sociabilis  plumbeus,  198-199, 
140 

Rynchops  nigra,  203 

Sacaton,  348 
Sahara,  133 
Salamander,  335 

Salomonsen,  Finn.  “Gr^nlands  Fugle.  The 
Birds  of  Greenland.  Part  I”  (reviewed), 
55-56;  Part  II  (reviewed),  350-352 
Saltator,  279 

coerulescens  grandis,  295 
Saltator,  Gray,  295 
Sanderling,  336,  337 
Sandpiper,  Bartramian,  51,  112,  336 
Least,  291,  351 
Red-backed,  337 
Semipalmated,  182,  351 
Sharp-tailed,  249 
Spotted,  43-44,  291,  305 
Stilt,  337 
Western,  182 
White-rumj)ed,  183 
Sandj)ipers,  129 
San  Luis  Potosi,  315-322,  333 
Saj)sucker,  Yellow-bellied,  63 
Sarcoptoidea,  365 
Saskatchewan,  174,  339-340 
Saunders,  Aretas  The  Song  of  the  Song 
Sparrow,  99-109 

Saunders,  Dorothy  Chapman.  Territorial 
Songs  of  the  White-winged  Dove,  330- 
332 

Sayornis  nigricans,  333 


phoebe,  18,  26,  28,  30-33,  107 
saya,  133,  264 
vScalojms  aquaticus,  19,  24 
Scandinavia,  130,  248 
Scardafella  inca,  291,  305,  333 
Scaup,  Lesser,  64 

Scholander,  P.  F.,  his  paj)ers  reviewed,  358- 
362 

Schorger,  A.  W.  Deep  diving  of  the  Old- 
squaw,  112. 

Schwartz,  Charles  W.,  and  Elizabeth  Reeder 
Schwartz.  Food  Habits  of  the  Barred 
Dove  in  Hawaii,  149-156 
Sciurus  carolinensis,  18,  19,  24 
niger,  19,  24 
Scoter,  American,  111 
Surf,  111 
Scotland,  219 
Scrub-Turkeys,  252 

Searles,  Scott,  and  Emma  U.  Searles.  Red- 
headed Woodpecker  with  malformed 
bill,  203 
Seedeater,  313 
Collared,  295 
Seiurus,  280 

aurocapillus,  21,  26,  30,  32,  34,  76 
motacilla,  72-73 
noveboracensis,  70,  72-73 
Selasphorus  platycercus,  133 
Setophaga,  280 
ruticilla,  76,  127 

Shaub,  B.  M.  Photographic  Records  of  Cap- 
tured Birds,  327-329 
Shaver,  Jesse  M.,  personal  mention,  121 
Shearwater,  Audubon’s,  333 
Shock  disease,  59-60 
Shorebirds,  129-130,  132,  181-182 
Shoveller,  172,  174 
Shrew,  Masked,  24 
Short-tailed,  24 

Shrike,  Loggerhead,  130,  133,  310 
Northern,  130 
Red-backed,  129 

Shrike-Vireo,  Chestnut-sided,  310 
Honey-browed,  310,  320 
Sialia  sialis,  64,  310,  366 
Sibley,  Charles  G.  “Special  Formation  in 
the  Red-eyed  Towhees  of  Mexico” 
(reviewed),  349;  personal  mention,  49 
Sick,  Helmut.  An  egg  of  the  Umbrella  Bird, 
338-339 


Dec.  1951 
V'ol.  63,  No.  4 


INDEX  TO  VOLUME  63,  1951 


395 


Sigmodon,  367 

Silky-Flycatcher,  Gray,  237,  267-268,  310 
Silky  Fowl,  64 
Simoxenops,  213 
Simuliidae,  363 
Sinaloa,  47,  67,  308 
Siphonaptera,  363-367 
Sitta  canadensis,  130 
carolinensis,  18,  24,  309 
pusilla,  63 
pygmaea,  63 

Skelton,  Kathleen  Green.  Present  size  of  the 
Everglade  Kite  population  at  Lake 
Okeechobee,  Florida,  198-199 
Skimmer,  Black,  203 
Skua,  Great,  249,  351 
Long-tailed,  253,  351,  352 
Parasitic,  111-112 
Pomarine,  112,  253 
Sloth,  Two-toed,  360 
Smaragdites  theresiae,  114—115 
Smaragdolanius,  280 
Smew,  299-310 

Smith,  Robert  H.,  see  Hanson,  Harold  C., 

and  

Snake,  Blue  Racer,  24 
Garter,  117,  174 
Snipe,  Wilson’s,  51 

Snyder,  Dana  P.,  and  J.  Frank  Cassel.  A 
Late  Summer  Nest  of  the  Red  Crossbill 
in  Colorado,  177-180 

Snyder,  L.  L.,  “Ontario  Birds”  (reviewed), 
356-357 

Somateria  mollissima,  56 
spectabilis,  56 

Song-flight,  89,  92-93,  96,  99,  107,  208-209 
Sonora,  47-48,  131,  324-325,  349 
Sorex  cinereus,  24 
South  Carolina,  58,  181,  184 
South  Dakota,  196 
Southampton  Island,  55 
Sparrow,  Bachman’s,  208-209 
Black-chested,  313 
Black-throated,  324 
Brewer’s,  47-48,  321 
Cassin’s,  131,  133,  208,  324 
Chipping,  28,  31,  33,  48,  126,  217,  312 
Cinnamon-tailed,  48 
Clay-colored,  47-48,  172 
English,  18-22,  25,  84-88,  116,  186,  230, 
243-244,  255,  312,  365-367 


Field,  21,  28,  30-32,  48,  101,  130 

Golden-crowned,  241 

Henslow’s,  92 

House,  see  English 

Lark,  131 

Leconte’s,  172 

Rufous-crowned,  48,  130,  313,  324 
Rufous-winged,  47-48,  252,  323-326 
Russet-tailed,  313 
Rusty,  45,  270 
Rusty-crowned,  313 
Savannah,  45,  126 

Song,  19,  21,  28,  30-34,  76,  92,  99-109, 
117,  126,  130,  186-188,  217,  243,  363, 
364 

Swamp,  28,  38-40 
Tree,  130 

Vesper,  18-19,  28,  31 
White-crowned,  243,  250 
White-throated,  69-70,  73,  145 
See  also  Atlapetes,  Finch,  and  Saltator 
Spartanoica,  213 
Spatula  clypeata,  172,  174 
Speleognathus  sturni,  366 
Spencer,  Olive  Ruth,  biog.  sketch  of,  37 
Speotyto  cunicularia,  112,  366 
Sphyrapicus  varius,  63 
Spindalis,  279 

Spinetail,  Rufous-breasted,  293,  337-338 
Spinus  lawrencei,  129 
psaltria,  131,  313 
p.  psaltria,  313 
tristis,  21,  28,  30,  117-118 
Spirochaetosis,  367  ' 

Spizaetus  ornatus,  263,  349 
SjAzella,  47-48 
arborea,  130 
breweri,  47-48,  172 
pallida,  47-48,  172 

passerina,  28,  31,  33,  48,  126,  217,  312 
pusilla,  21,  28,  30-32,  48,  101,  130 
Spodiornis  rusticus,  285 
Spoonbill,  Roseate,  56 
Sporoj)hila  torqueola,  313 
t.  morelleti,  295 

Squatarola  squatarola,  182,  336 
Squirrel,  Franklin’s  Ground,  172 
Fox,  19,  24 
Gray,  18,  19,  24 
Ground,  302 
Red,  18-19 
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Stri|)C(l  (iround,  19,  24 
Southern  Klying,  19,  24 
Slael)ler,  .\rlhur  K.,  personal  mention,  50 
Starks,  Kenneth  J.  Mexican  Cormorant  in 
Oklahoma,  333-354 

Starling,  Common,  18-22,  25,  63,  243-245, 
251,  255,  365-367 
Rose-colored,  214 
Star-throat,  Plain-capped,  307 
Stelgidopteryx  ruficollis,  64,  72,  309 
Stephanophorus,  279 

Stercorarius  longicaudus,  253,  351-352 

parasiticus,  111-112 
pomarinus,  112,  253 
Sterna  albifrons,  291,  336 
a.  browni,  291 
fuscata,  37,  249,  256 
hirundo,  41,  181-182,  184 
j)aradisaea,  63,  129,  352 
Stevenson,  J.  O.  September  nesting  of  the 
Barn  Swallow  in  Arizona,  339-340 
Stewart,  Robert  E.,  see  Bond,  Gorman  M., 
and  

Storer,  Robert  \V.,  review  by,  215-216 
Stork,  White,  133 
Streptopelia  chinensis,  151 
Streptoprocne  zonaris  mexicana,  292 
Strix  varia,  16,  22-25 

Strong,  Reuben  Myron,  personal  mention, 
66,  212;  biog.  sketch  of,  98 
Struthio  camelus,  366 
Sturnella  magna,  19,  92,  206,  209,  312 
neglecta,  209 
Sturnidae,  285,  366 
Sturnopastor  roseus,  214 
Sturnus  vulgaris,  18-22,  25,  63,  214,  243- 
245,  251,  255,  365,  367 
Sula,  37 

Sun-Grebe,  290,  317 
Surinam,  45-47,  114 

Sutton,  George  Miksch.  The  Rufescent 
Tinamou,  67-68;  Dispersal  of  Mistletoe 
by  Birds,  235-237;  Em pidonax  albig- 
ularis  in  southwestern  Tamaulipas, 
339;  color  j)lates  opp.  67,  143;  reviews 
by,  55-56,  213-214,  348-349,  350-352; 
editorials  by,  120,  210-211 
Swallow,  Bank,  18,  64 

Barn,  272,  309,  339-340,  366 
(MilT,  105,  230,  3r>4,  366,  367 
European  Barn,  94,  248 


Mangrove,  293,  319 
Rough-winged,  64,  72,  309 
Tree,  366 
Violet-green,  272 
See  also  Martin 
Swallows,  132 
Swan,  Mute,  41 
Trumpeter,  111 
Whistling,  111 

Swanson,  Gustav  A.,  see  Bagg,  .\aron  M., 

and  

Sweden,  131,  220 
Swift,  Black,  129,  272,  343 
Cayenne,  272 
Chestnut-collared,  272 
Chimney,  63,  201-202,  343,  364 
Needle-tailed,  129 
Richmond’s,  201-202 
San  Geronimo,  271-273 
Swifts,  129 

Sylvia  atricapilla,  248 
communis,  248 
Sylviidae,  213,  278 
Sylvilagus  floridanus,  19 
Synallaxis  erythrothorax,  337-338 
e.  furtiva,  293 
Synaptomys  cooperi,  19,  24 
Syringophilus  bi-pectinatus,  367 

Taber,  Wendell.  The  Northern  Element  in 
the  Summer  Bird  Life  of  South-Central 
New  England,  69-73 
Tachycineta  thalassina,  272 
Tachyphonus,  279 
rufus,  279 
surinamus,  279 
Taeniopygia  castanotis,  252 
Tamaulipas,  56,  67,  263-270,  289-290, 

330-332,  336,  337,  339,  343,  348 
Tamias  striatus,  18,  19,  20,  24,  366 
Tamiasciurus  hudsonicus,  18,  19 
Tanager,  Blue-gray,  294,  321 
Hepatic,  268,  312 
Red-headed,  312 
Scarlet,  18,  19 
Summer,  116-117 
Western,  130 
Yellow-winged,  294 
See  also  .\nt-Tanager 
Tanagers,  274-287 
Tanagra,  235-237,  279 
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affinis,  236 
chlorotica,  280 

elegantissima,  color  plate  opp.  235;  235- 
237,  268-269,  340 
lauta,  236 
musica  sclateri,  236 
Tanga vius  aeneus,  294,  306,  312 
Tapaculos,  213 
Tapera  naevia  excel  lens,  291 
Tattler,  Wandering,  36 
Teal,  Blue-winged,  174 
Green-winged,  55 
Telespiza  cantans,  35 
Telmatodytes  palustris,  92,  172 
Tennessee,  4,  234 
Tern,  Arctic,  63,  129,  352 
Black,  41,  182,  184,  230,  336 
Caspian,  41,  337 
Common,  41,  181-182,  184 
Gull-billed,  182 
Hawaiian,  36 
Least,  291,  336 
Noddy,  37,  250 
Royal,  182,  184,  291,  336 
Terri  torialism,  63,  64,  83,  92-93,  131,  158- 
160,  163-165,  170,  189,  206,  242,  245, 
254,  265 

Tetrao,  219-220,  222 
Tetrastes,  220 

Texas,  64,  115,  143,  183,  235,  289,  305 
Thalasseus  maximus,  182,  184,  291,  336 
sandvicensis,  336 

Thamnophilus  doliatus  intermedins,  293 
Thamnophis,  117,  173 

Thomas,  Edward  S.  Black-throated  Gray 
Warbler  in  Ohio,  206 
Thomomys  talpoides,  172 
Thrasher,  Brown,  19 
Curve-billed,  310 
Sage,  264 

Thraupidae,  236,  274-287 
Thraupinae,  280 
Thraupis,  279-280 
abbas,  294 
episcopus,  294,  321 
Thrush,  Bicknell’s  Gray-cheeked,  69 
Hermit,  71,  73,  131,  266 
Veery,  132,  320 
Wood,  19,  28-29,  71,  267,  320 
See  also  Xightingale-Thrush 
Thrushes,  129,  132-133 


Thryomanes  bewicki,  310 
Thryothorus  ludovicianus,  216 
sinaloa  cinereus,  310 
s.  sinaloa,  309-310 
Tiaris  olivacea,  268 
Ticks,  303,  363-367 

Tinamou,  Rufescent,  56;  color  plate  opp. 

67;  67-68 
Tit,  Blue,  246 
Great,  246 
Tufted,  19,  63,  216 
See  also  Bush-Tit 
Tityra,  Black-capped,  318 
Masked,  308 
Tityra  semifasciata,  308 
s.  griseiceps,  308 
s.  personata,  308 
Toad,  American,  200 
Manitoba,  173 

Tordoff,  Harrison  B.  Reidentification  of  some 
swans,  scoters  and  a jaeger  from  Kansas, 

111-112;  personal  mention,  122; 

and  George  P.  Young.  Short-billed 
Marsh  Wren  breeding  in  Kansas,  44-45 
Torreornis,  211 
Towhee,  Brown,  63,  313,  324 
Collared,  313,  350 
Red-eyed,  19,  28,  30,  32,  64 
Toxoplasmosis,  367 
Toxostoma  curvirostre,  310 
c.  occidentale,  310 
rufum,  19 

Trautman,  Milton  B.,  personal  mention,  211 
Traylor,  Melvin  A.,  personal  mention,  122 
Treponema  gallinum,  367 
Tribonyx,  165 
Trinidad,  40 

Triplehorn,  Charles  A.,  and  R.  S.  Phillips. 
White  Pelican  on  Ohio  shore  of  Lake 
Erie,  41 

Troglodytes  aedon,  129,  206-207,  217 
brunneicollis,  310 
troglodytes,  4,  69-70,  130,  234 
Trogon,  Citreoline,  292,  307 
Coppery-tailed,  307 
Mexican,  266,  307,  340 
Trogon  citreolus,  292,  307 
elegans  ambiguus,  307 
mexicanus,  266,  307,  340 
Tromidoidea,  365 
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'rro})ic-l)ird,  Red-tailed,  36-37 
White-tailed,  35-37 
Troupials,  53 

d'sutsugamushi  disease,  367 
Tularemia,  367 

Turdus  assimilis  renominatus,  310 
grayi  grayi,  294 
g.  tamaulii)ensis,  294 
infuscatus,  340 
merula,  243,  255 

migratorius,  18-22,  25,  28,  126,  205,  310, 
363,  366 

m.  achrusterus,  45 
rufo-j)alliatus,  310 
Turkey,  domestic,  367 
Turnstone,  36,  182-183,  336,  337 
Tymjianuchus,  222 
cupido,  64,  216,  219,  222 
Tyrannus  crassirostris,  308 
melancholicus,  304 
m.  chloronotus,  293 
m.  occidentalis,  308 
tyrannus,  19,  230 
verticalis,  131 
Tyto  alba,  201 
a.  guatemalae,  291 
a.  pralincola,  291 

Umbrella  Bird,  338-339 
Urodynamis  taitensis,  129 
Utah,  41,  224 

Vancouver  Island,  193 
Vanellus  vanellus,  133 

Van  Tyne,  Josselyn,  personal  mention,  50 
Veery,  132 

Venezuela,  5,  114,  183 

Veracruz,  57,  288-295,  333,  338,  348-349 

Verdin,  264 

Vermivora  chrysoptera,  5-15,  320 
Ip'.vrencei,  5-15 
leucobronchialis,  5-15 
pinus,  5-15,  320 
ruficapilla,  70,  127,  145 
virginiae,  131 
Vestiaria,  283 
coccinea,  283,  285 
Vireo,  Blue-headed,  70,  72,  73 
Golden,  311 
Gray,  129 
nutton’s,  31 1 


Red-eyed,  28-30,  131-133,  294,  311 
Vel low-green,  133,  311 
Vellow-throated,  19-21 
Vireo  altilocjuus,  276,  280 
flavifrons,  19,  21 
griseus,  280 
huttoni  mexicanus,  311 
hyj)ochryseus,  311 

olivaceus,  28-30,  131-133,  280,  294,  311 
o.  flavoviridis,  133,  294,  311 
o.  hypoleucus,  133,  311 
solitarius,  70,  72-73 
vicinior,  129 

Vireolanius  melitoi)hrys,  320 
m.  goldmani,  310 
Vireonidae,  278,  280,  286,  366 
Virginia,  58,  184,  202-203,  336-337 
Voice,  45,  47-48,  67-68,  78,  89-97,  99-109, 
145,  189,  205,  206,  208-209,  222,  230, 
243,  250,  266-268,  292,  294,  305-313, 
323,  330-332,  334-335,  338 
Volatinia  jacarina,  295,  313 
j.  diluta,  313 
j.  splendens,  295 
Vole,  Meadow,  24,  171-172 
Pine,  24 
Red-backed,  172 
Vulture,  Black,  289  304 
Turkey,  16,  57,  71,  130,  289,  304 

Wagner,  Helmuth  O.,  personal  mention,  342 
Wagtail,  Gray-headed,  214 
Wake  Islands,  35-37 

Walkinshaw,  Lawrence  H.,  personal  men- 
tion, 211 

Wallace,  George  J.,  review  by,  127-128 
Walters,  Vladimir,  his  papers  reviewed, 
358-362 

Warbler,  Alaska  Myrtle,  132,  206 
Audubon’s,  134 
Bell’s,  263,  312 
Black  and  White,  78 
Blackburnian,  70,  72-73,  320 
Black-capped  or  Wilson’s,  4,  143-147 

Black-throated  Blue,  70,  72,  73 
Black-throated  Gray,  134,  206 
Black-throated  Green,  206 
Blue-winged,  5-15,  320 
Brewster’s,  5-15 
Canada,  70,  72,  73,  320 
Cerulean,  115-116,  216 
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Chestnut-sided,  144 
Fan-tailed,  311 
Golden  Pileolated,  144 
Golden-winged,  5-15,  320 
Hermit,  134 
Kirtland’s,  129,  215 
Lawrence’s,  5-15 
Magnolia,  69 

Myrtle,  69,  70,  72,  73,  76,  127,  132,  206 

Nashville,  70,  127,  145 

Parula,  75-83 

Pileolated,  143-144 

Pitiayumi,  311 

Prairie,  73 

Prothonotary,  216 

Red,  311 

Rufous-capped,  311-312 
Sedge,  248 

Sycamore  Yellow-throated,  4 
Townsend’s,  132,  134 
Virginia’s,  131 
Willow,  248 

Wilson’s,  4;  plate  opp.  143;  143-147 
Yellow,  28-30,  32-33,  127,  130-131, 

217,  294 

Yellow-throated,  4,  234 
Warblers,  132-133,  274,  285 
Warner,  Dwain  W.,  and  Robert  M.  Mengel. 
Notes  on  Birds  of  the  Veracruz  Coastal 
Plain,  288-295;  personal  mention,  51 
Washington  (State  of),  64,  192,  194 
Washington,  D.  C.,  90,  196 
Water-Thrush,  Louisiana,  72-73 
Northern,  70,  72-73 
Waxwing,  Cedar,  18,  19,  235-236,  267 
Waxwings,  129 
Weasel,  24,  359 

Weather,  its  effect  on:  singing,  93-94,  96 
Migration,  130,  133-134,  230 
Feeding,  42,  117,  208 
Breeding,  246,  252,  254-257 
Wendt,  Robert  F.,  see  Hale,  James  B.,  and 

West  Indies,  40,  53-54,  181,  346 
West  Virginia,  38-39,  45,  116,  220 
Wheatear,  248 
Whimbrel,  351 
Whistler,  Golden,  251 
Whitethroat,  248 

Wiggins,  Ira  L.,  personal  mention,  51 
Willet,  182,  336 


Williams,  George  G.  Letter  to  the  Editor, 
52-54. 

Williams,  John  G.,  personal  mention,  341 
Wilson  Bulletin  publication  dates,  1950,  140 
Wilson  Ornithological  Club,  Amendment  to 
Constitution,  123,  329;  Announcements, 
4,  50,  52,  227-232;  Editorial  mention, 
50,  51;  History,  66;  Library,  58,  74, 
226,  228,  232;  Chalif  Grant  for  bird 
work  in  Mexico,  50,  344;  Louis  Agassiz 
F'uertes  Grant,  49,  228;  New  Life  Mem- 
bers, 37,  40,  123,  137,  140,  148,  209, 
314;  Officers,  229;  Proceedings,  227-231; 
Report  of  Treasurer,  370-371 
Wilsonia  canadensis,  70,  72-73,  320 
pusilla  chryseola,  144 
p.  pileolata,  143-144 

p.  pusilla,  4,  color  plate  opp.  143,  143-147 
Wing-flashing,  204—205 
Winn,  Howard  Elliott,  see  Miller,  Robert 
Rush,  and  

Wisconsin,  58,  84,  89-91,  93,  96,  112,  173, 
183,  196,  200 

Wood,  Norman  A.,  personal  mention,  66 
Woodcock,  92 

Woodcreeper,  Ivory-billed,  308 
Woodhewer,  Giant,  318 
Spotted,  318 
Woodhewers,  213 
Wood-Partridge,  Bearded,  317 
Woodpecker,  Acorn,  265,  307 
American  Three-toed,  69 
Arctic  Three-toed,  216 
Arizona,  307 
Bronzed,  266 
Downy,  18,  364,  366 
Golden-cheeked,  307,  312 
Golden-fronted,  292 
Gray-crowned,  307 
Hairy,  18-19,  24 
Ladder-backed,  292,  307 
Lewis’s,  129 
Lineated,  292 
Red-bellied,  216 
Red-headed,  203 
Woodpeckers,  64 
Wood-Swallow,  Dusky,  252 
Wren,  Banded  Cactus,  293 
Bewick’s,  310 
Brown-throated,  310 
Canyon,  131,  266,  310 


4(K) 


THE  WILSOX  BULLETIX 


Dec.  1951 
Vol.  63,  No.  4 


Carolina,  216 
Gray-i)reasled  Wood,  320 
House,  129,  206-207,  217 
Long-l)illed  Marsh,  92,  122 
Kufous-naped  Cactus,  293 
Short-hilled  Marsh,  44-45 
Sinaloa,  309-310 
Sj)otted,  309 
Spotted-breasted,  293 
Winter,  4,  69-70,  130,  234 
Wren -Tit,  243 
Wyoming,  143,  196 

Xanthocephalus  xanthocephalus,  112,  130, 
172-173,  175 
Xanthopsar,  345 
Xanthoura  yncas,  340 
y.  speciosa,  309 
Xenodacnis,  287 
Xenops,  213 
Xenornis,  213 

Xiphocolaptes  promeropirhynchus,  318 
Xiphorhynchus  flavigaster,  308 
triangularis,  318 


Yellowstone  National  Park,  225 
Yellow-throat,  Common,  21,  28,  64,  92,  107, 
127,  144 
Hooded,  268 
Thick-billed,  294 
Yogai,  250,  256 
^'osemite  National  Park,  225 
Young,  George  P.,  see  TordofT,  Harrison  B., 

and 

Yucatan,  40 
Yukon,  51 

Zacatecas,  56 

Zapus  hudsonius,  19,  24,  172,  335 
Zenaida  asiatica  asiatica,  330-332 
a.  mearnsi,  305,  330-332 
Zenaidura  macroura,  18-22,  25,  112,  130- 
131,  265,  364 

Zimmerman,  Dale  A.,  and  G.  Bryan  Harry. 
Summer  Birds  of  Autlan,  Jalisco, 
302-314 

Zonotrichia  albicollis,  69-70,  73.  145 
coronata,  241 
leucophrys,  243,  250 
Zugdisposition,  129 
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